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Heteroaryl Aminoguanidines and Alkoxyguanidines 
and Their Use as Protease Inhibitors 



Background of the Invention 

Field of the Invention 

The present invention relates to novel compounds that function as proteolytic enzyme 
inhibitors, and particularly to a new class of thrombin inhibitors. 

RelaiedArt 

Proteases are enzymes that cleave proteins at single, specific peptide bonds. Proteases 
can be classified into four generic classes: serine, thiol or cysteinyl, acid or aspartyl, and 
metailoproteases (Cuypers et al., 1 Biol Chen 257:7086 (1982)). Proteases are essential to 
a variety of biological activities, such as digestion, formation and dissolution of blood clots, 
reproduction and the immune reaction to foreign cells and organisms. Aberrant proteolysis is 
associated with a number of disease states in man and other mammals. The human neutrophil 
proteases, elastase and cathepsin G, have been implicated as contributing to disease states 
marked by tissue destruction. These disease states include emphysema, riieumatoid arthritis, 
corneal ulcers and glomerular nephritis. (Banet, in Enzyme Inhibitors as DrugSy Sandler, ed« 
University Park Press, Baltimore, (1980)). Additional proteases suchas plasnun, C*l esterase, 
C-3 convertase, urokinase, plasminogen activator, acrosin, and kallikreins play, key roles in 
nomtial biological functions of mammals. In many instances, it is beneficial to disrupt the 
function of one or more proteolytic enzymes in the course of therapeutically treating a manurial. 

Serine proteases include such enzymes as elastase (human leukocyte), cathepsin G, 
plasmin, C-1 esterase, C-3 convertase, urokinase, plasminogen activator, acrosin, 
chymotrypsin, trypsin, thrombin, factor Xa and kallikreins. 



2 



Human leukocyte elastasc is releas d by polymoiphonuclear leukocytes at sites of 
inflammation and thus is a contributing cause for a number of disease states. Caihepsin G is 
another human neutrophil serine protease. Compounds with the ability to inhibit the activity 
of these enzymes are expected to have an anti-inflammatory effect useful in the treatment of 
gout, rheumatoid arthritis and other inflammatory diseases, and in the treatment of emphysema. 
Chymotrypsin and trypsin are digestive enzymes. Inhibitors of these enzymes are useful in 
treating pancreatitis. Inhibiton of urokinase and plasminogen activator are useful in treating 
excessive cell growth disease states, such as benip prostatic hypertrophy, prostatic carcinoma 
and psoriasis. 

The serine protease thrombin occupies a central role in hemostasis and thrombosis, and 
as a multifactorial protein, induces a number of effects on platelets, endothelial cells, smooth 
muscle cells, leukocytes, the heart, and neurons. Activation of the coagulation cascade through 
either the intrinsic pathway (contact activation) or the extrinsic pathway (activation by exposure 
of plasma to a non-endothelial surface, damage to vessel walls or tissue factor release) leads 
to a series of biochemical events that converge on thrombin. Thrombin cleaves fibrinogen 
ultimately leading to a hemostatic plug (clot formation), potently activates platelets through a 
unique proteolytic cleavage of the cell surface thrombin receptor (Coughlin, Seminars in 
Hematology 3 li4):210-277 (1 994)), and autoamplifies its own production through a feedback 
mechanism. Thus, inhibitors of thrombin function have therapeutic potential in a host of 
cardiovascular and non-cardiovascular diseases. 

Factor Xa is another serine protease in the coagulation pathway. Factor Xa associates 
with factor Va and calcium on a phospholipid membrane thereby forming a prothrombinase 
complex. This prothrombinase complex then converts prothrombin to thrombin (Claeson, 
Blood Coagulation and Fibrinolysis 5:411-436 (1994); Barker, Blood Coagulation and 
Fibrinolysis 5 (Suppl /;:S47-S58 (1994)). Inhibitors of fector Xa are thought to offer an 
advantageover agents that directly inhibitthrombin since direct thrombin inhibitors still perm 
significant new thrombin generation (Leflcovits and Topol, Circulation P0(3): 1522-1536 
(1994); Harker, Blood Coagulation and Fibrinolysis 5 (Suppl 7;:S47-S58 (1994)). 

In v/vo diagnostic imaging methods for intravascular thrombi have been previously 
reported. These imaging methods use compounds that are detectably labeled with radioactive 
or param^netic atoms. For example, platelets labeled with the gamma emitter. In- 1 1 1 , can be 
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employed as an imaging agent for detecting thrombi (Thakur, M. L. et al, Thromb Res. 9:345 
(1976); Powers et aL Neurology 32:938 (1982)). The thrombolytic enzyme streptokinase 
labeled withTc-99m has been proposed as an imaging agent (Wong, U.S. Patent No. 4,4 1 8,052 
(1 983)). The fibrin-binding domains of Staphylococcus aureus derived proiein A labeled with 
5 the gamma emitters, 1-125 and 1-13 1, have been proposed as imaging agents (Pang, U.S. Patent 
No. 5,011,686 (1991)). Monoclonal antibodies having specificity for fibrin (in contrast to 
fibrinogen) and labeled with Tc-99m have been proposed as imaging agents (Berger et ai , U.S. 
Patent No. 5,024,829 (1991); Dean et al, U.S. Pat No. 4,980,148 (1990)). The use of the 
paramagnetic contrastmg agent, gadolinium diethylenetriaminepentaacetic acid in magnetic 

1 0 resonance imaging of patients treated by thrombolysis for acute myocardial infarction has been 
reported (De Roos, A. et al, Ira, 1 Card Imaging 7:133 (1991)). Radiolabeled and 
paramagnetically labeled alpha-ketoamide derivatives have also been proposed as thrombus 
imaging agents (Abelman et ai, U.S. Patent No. 5,656,600). 

Edwards et ai, 1 Amer. Chem. Sac. 114:1854-63(1992), describes peptidyl a- 

15 ketobenzoxazoles that reversibly inhibit the serine proteases human leukocyte elastase and 
porcine pancreatic elastase. 

European Published Application 363 284 describes analogs of peptidase substrates in 
which the nitrogen atom of the scissile amide group of the substrate peptide has been replaced 
by hydrogen or a substituted carbonyl moiety. 

20 Australian Published Application 86245677 also describes peptidase inhibitors having 

an activated electrophilic ketone moiety such as fluoromethylene ketone or a-keto carboxyl 
derivatives. 

Browner a/., y. Med Chem, 37:1259-1261 (1994) describes orally active, non-peptidic 
inhibitors of human leukocyte elastase which contain trifluoromethylketone and pyridinone 
25 moieties. 

H. Mack et al, J. Enzyme Inhibition, 9:73-86 (1995) describes rigid amidino- 
phenylalanine thrombin inhibitors which contain a pyridinone moiety as a central core 
structure. 

PCT International * Published Application WO 97/01338 describes pyridinone 
30 compounds having the formula: 
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I 



Where W is R', R'OCO. R'CO, R'SO,, or (R')„(CHj)Jffl,CO; 

R' is RHCHj)„, (R^)(OR^CH(CHJ^ (R VH(Ciy, and R^CCH^),; 

R' is hydrogen, optionaMy substituted phenyl, naphthyl, biphenyl, a mono- or bicyclic 
heterocycUc ring, COOR*, C,^ linear or branched alkyi, C„ cycloalkyl, or C.^ bicyclic alkyl; 

R^ is hydrogen, C„ linear or branched alkyl, C^, cycloalkyl, or trifluoromethyi; 

A is one of: 



NH 




trans 

» III 



where Y is hydrogen, hydroxy, or CN; and 
R* is hydrogen, or C,^ linear or branched alkyL 

PCT International PublishedApplicationWO97/30708 discloses pyridinone compounds 
of the general formula: 




V 



R5 



The compounds are disclosed to be useful for inhibiting thrombin and associated thrombotic 
occlusions. 

PCT Published Application WO 96/18644 describes compounds having the foimuia: 
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and Rj is selected from the group consisting of: 




The compounds are described as specific inhibitors of thrombin. 

A need continues to exist for non-peptidic comi)ounds that are potent and selective 
protease inhibitors, and which possess greater bioavailability and fewer side-effects than 
currently available protease inhibitors. Accordingly, new classes of potent protease inhibitors, 
characterized by^potent inhibitory capacity and low mammalian toxicity, are potentially 
valuable therapeutic agents for a variety of conditions, including treatment of a number of 
manunaiian proteolytic disease states. 

Summary of the Invention 

The present invention is directed to novel aminoguanidine and alkoxyguanidine 
compounds having Formula VII (below). Also provided are processes for preparing 
compounds of Formula VIL The novel compounds of the present invention are potent 
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inhibitors of proteases, especially tiypsin-like serine proteases, such as chymotrypsin, trypsin, 
thrombin, plasrain and factor Xa. Certain of the compounds exhibit antithrombotic activity via 
direct, selective inhibition of thrombin, or are intermediates useful for forming compounds 
having antithrombotic activity. Also provided are methods of inhibiting or treating aberrant 
proteolysis in a mammal and methods of treating thrombosis, ischemia, stroke, restenosis or 
inflammation in a mammal by administering an effective amount of a compound of Formula 
VII. 

The invention includes a composition for inhibiting loss of blood platelets, inhibiting 
formation of blood platelet aggregates, inhibiting formation of fibrin, inhibiting tiirombiis 
formation, and inhibiting embolus formation in a mammal, comprising a compound of the 
invention in a pharmaceutically acceptable carrier. These compositions may optionally include 
anticoagulants, antiplatelet agents, and thrombolytic agents. The compositions can be added 
to blood, blood products, or mammalian organs in order to effect the desired inhibitions. 

Also provided are methods of inhibiting or treating abeirant proteolysis in a mammal, 
and niethods for treating myocardial infirction; unstable angina; stroke; restenosis; deep vein 
thrombosis; disseminated intravascular coagulation caused by trauma, sepsis or tumor 
metastasis; hemodialysis; cardiopuhnonaiy bypass surgery; adult respiratory distress syndrome; 
endotoxic shock; rheumatoid arthritis; ulcerative colitis; induration; metastasis; 
hypercoagulability during chemotherapy; Alzheimer's disease; Down's syndrome; fibrin 
formation in the eye; and wound healing. Other uses of compounds of die mvention are as 
anticoagulants either embedded in or physically linked to materials used in the manufacture of 
devices used in blood collection, blood circulation, and blood storage, such as catheters, blood 
dialysis machines,i)lood collection syringes and tubes, blood lines and stents. 

The invention also includes a method for reducing the throrabogenicity of a surface in 
a mammal by attaching to the surface, either covalently or noncovalently, a compound of the 
invention. 

In another aspect, the present invention includes compositions which are useful for in 
vivo imaging of thrombi in a manunal, comprising a compound of the present invention which 
is capable of being detected outside the body. Preferred are compositions comprising a 
compound of the present invention and a detectable label, such as a radioactive or paramagnetic 
atom. 
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In another aspect, the present invention provides diagnostic compositions which are 
useful for in vivo imaging of thrombi in a manunal, comprising a pharmaceutically acceptable 
carrier and a diagnostically effective amount of a compound or composition of the present 
invention. 

In another aspect, the present invention includes methods which are useful for in vivo 
imaging or thrombi in a mammal. 

Detailed Description of the Preferred Embodiments 
Compounds of the present invention include compounds of Formula VII: 




or a solvate, hydrate or pharmaceutically acceptable salt thereof; v^erein: 

R' is alk)'l, cycloalkyl, cycloalkylalkyl, alkenyl, alkynyl, aiyl, aralkyl, heterocycle or 
heierocycloalkyl, any of which may be optionally substituted; 

Z is -SO,-, -0C0-, -CO-. -NR^CO- or a covalent bond, 

where R^ is. hydrogen, alkyl, aralkyl, aryi, hydroxy(C2.,o)alkyI, 
amino(C2.,o)aUcyl, monoalkylamino(C2.,o)alkyl, dialkylamino(C2.,o)allcyl or 
carboxyalkyl; 

Het is selected from the group consisting of 




where 

R\ R^ and R^ are independently hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, 
optionally substituted ary 1, optionally substituted aralkyl, optionally substituted 
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heteroaiyl, trifluoromethyl, halogen, hydroxyalkyl, cyano, nitro, carboxamido, 
-COjR\-CHjOR'or-OR", 

where R*, in each instance, is independently one of iiydrogen, alkyl or 
cycloalkyl wherein said alkyl or cycloalkyl groups may optionally have one or 
5 more unsaturations; 

R* is hydrogen, alkyl, aralkyl, aiyl, cyano(Ci.,j)alkyI, hydroxy(C,.,o)alkyl. 
alkoxy(C3.,o)alkyl, mono- and di-alkylamino(Cj.,o)alkyl, or carboxyalkyl; 
R' is hydrogen, C,^alkyl, or C,^ alkenyl; 

R* is hydrogen, alkyl, alkenyl, aralkyl, aryl, hydroxyalkyl, aminoalkyi, monoalkylamino 
' 0 (C2-io)alkyl, dialkylanuno(C2.,o)alkyl or carboxyalkyl; 

R'S R", R'* and R'^ are independently hydrogen, alkyl, aralkyl, aiyl, hydroxyalkyl, aminoalkyi, 
monoalkylaminoalkyl, dialkylaminoalkyi or carboxyalkyl; 
or R'^ and R" are taken together to foim -{CHi),-, where y is 2 to 7, preferably 2 to 5, 
vAiile R'* and R" are defined as above; 
15 or R" and R" are taken together to form -(CHj),-, where q is 2 to 7, preferably 2 to 5, 

while R'^ and R'^ are defined as above; 

or R" and R"* are taken together to fonn -(CHi),-, where r is 0 (a bond) or 1 to 7, 
preferably 0-4, while R" and R" are defined as above; 
X is oxygen or MR', 

20 where R' is hydrogen, alkyl, cycloalkyl or aryl, wherein said alkyl, cycloalkyl 

or aryl can. be optionally substituted with amino, monoalkylamino, 
dialkylamino, alkoxy, hydroxy, carboxy, alkoxycarbonyl, aryloxycarbonyl, 
aralkoxycarbonyl, aryl, heteroaiyl, acylamino, cyano or trifluoromethyl; 
R', R" and R* are independently hydrogen, alkyl, hydroxy, alkoxy, aryloxy, aralkoxy, 

25 alkoxycarbonyloxy, cyano or -COjR", vdiere 

R* is alkyl, cycloalkyl, phenyl, ben^l. 
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or 




where and R* are independently hydrogen, C,^ alkyl, alkenyl or 
phenyl, R^is hydrogen, C,^ alkyl, C^^ alkenyl orphenyl, R^ is hydrogen, 
C,^ alkyl, alkenyl or phenyl, and R** is aralkyl or C,.^ alkyl; 



n is from zero to 8; and 
m is fiom zero to 6. 

A preferred group of compounds falling within the scope of the present invention 
include compounds of Formula VII wherein R^ is one of Ce.,o ar(C,^) alkyl, C^,o 
cycloaikyl(Ci^)alkyi, heterocycle or heterocyclo(C,^)aIkyl wherein the heterocycie is a 5- to 
7-membered mono- or 9- to lO-membered bi-cyclic heterocyclic ring that can be saturated or 
unsaturated, which contains 1 to 3 heteroatoms selected from N, 0 and S. Any of these R' 
groups can be optionally substituted by 1-5, preferably by one, two or three of hydroxy, nitro, 
trifluoromethyl, halogen, C ,^ alkyl, C^^ alkenyl, Cs.,o aiyl, C,^ alkoxy, C^,o ar(C, Jalkoxy, C,^ 
aminoalkyl, C,^ aminoalkoxy, amino, mono(C,^)alkylamino, di(CM)alkylamino, C^.^ 
alkylcarbonylamino, Cj^ aikoxycarbonylamino, Cj.^ alkoxycarbonyl, carboxy, C,^ 
hydroxyalkyl, C^^ hydroxyalkoxy, (C, JaIkoxy(C2^)aIkoxy, mono- and di- C,^ alkylamino 
(C^Jalkoxy, C^.io mono(carboxyalkyl)amino, bisCQ-io carboxyalkyl) amino, C^.^ ar(Ci J 
alkoxycarbonyl, alkynylcarbonyl, C,^ alkylsulfonyl, Cj^ alkenylsulfonyl, Cj^ 
alkynylsulfonyl, C^,o arylsulfonyl, C^,o ar(C,J alkylsulfonyl, C,^ alkylsulfmyl, C,^ 
alkylsulfonamido, C^^jo arylsulfonamido, C^^q ar(C,^) alkylsulfonamido, amidino, guanidino, 
C,^ alkyliminoamino, formyliminoamino, Cj^ carboxyalkoxy, Cj^ carboxyalkyl, 
carboxyalkylamino, cyano, trifluoromethoxy, or perfluoroethoxy. 

An especially preferred group of compounds include compounds of Formula VII 
wherein R* is phenyl, benzyl, naphthyl, naphthylmethyl, pyridyl, pyridylmethyl, thienyl, 
thienylmethyl, quinolinyl or quinolinylmethyl, any of which is optionally substituted by one, 
two or three optional substituents listed in the preceding paragraph, especially halo, such as 
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chloro or fluoro, mcthoxy, methyl, trifluoromethyl, cyano, nitro. raethylsulfonyl. amino or 
dimethylamino. 

Useful values of R' include, for example, benzyl, fluorobenzyl, chlorobenzyl, 
iodobenzyl, dichlorobenzyl, bromobenzyl, trifluoromethylbenzyl, methylsulfonylbenzyl, 
5 di(trifJuoromethyl)benzyl, methylbenzyl, r-butylbenzyl, methoxybenzyl, dimethoxybenzyi, 
hydroxybenzyl, carboxybenzyl, aminobenzyi, methylaminobenzyl, n-butylaminobenzyl, 
amidinobenzyl, guanidinobenzyl, fonnyliminoaminobenzyl, acetimidoyiaminobenzyl, 
methoxycarbonylbenzyl, ethoxycarbonylbenzyl, carboxymethoxybenzyl, naphthylmethyl, 
hydroxynaphthylmethyl, cyclohexylmethyl, cyclopentylmediyl, phenyl, chlorophenyl, 

10 iodophenyl, dichlorophenyl, bromophenyl, trifluoromethylphenyl, methylsulfonylphenyl, 
di(tiifluoromethyl)phenyi, methylphenyl, /-butylphenyl, methoxyphenyl, dunethoxyphenyl, 
hydroxyphenyl, carboxypheayl, aminophenyl, methylaminophenyi, n-butylaminophenyl, 
amidinophenyl, guanidinophenyl, fonnyliminoaminophenyl, . acetimidoylaminophenyl, 
methoxycarbonylphenyl, ethoxycarbonylphenyl, carboxymethoxyphenyl, naphthyl, 

15 hydroxynaphthyl, cyclohexyl, and cyclopentyl. Additional useful values include pyridyl, 
thienyl, isoquinolinyl, pyridylmethyl, isoquinolinybnethyl, tetrahydroquinolinyl and 
tetiahydroquinoUnybnethyl. 

More prcfeired values of R' include phenyl, 2-chlorophenyl, 3-chlorophenyl, 
4-chlorophenyl, 4-bromophenyl, 4-iodophenyl, 4-methoxyphenyl, 4-methylphenyl, 

20 2-trifluoromethylphenyl, 4-trifluoromethylphenyl, 2-fluorophenyl, 3-fluorophenyl, 
4-fluorophenyl, 3,4.dichlorophenyl, 3-chloro-4-fluorophenyl, 3,5-dichlorophenyl, 

2- methylphenyl, 3-methylphenyl, 4-ethylphenyl, 2-methylsulfonylphenyI, 4-isopropylphenyl, 
3,4-dimethoxyphenyl, 2,4,6-trimcthylphenyl, 2,5-dimethylphenyl, 4-vinylphenyl, 2-chloro-6- 
methylphenyl, 3-bromo-6-methoxyphenyl, 3-chloro.2.methylphenyI, 2-chloro-5- 

25 trifluoromethylphenyl, 2,4-dichlorophenyl, 2-butoxy.5-(l,l-dimethylpropyl)phenyl, 

3- nitrophenyl, 4-chloro-3-nitrophenyl, 4-methylcarbonylaminophenyl, 4-/ert-butylphenyl, 
3-cyanophenyl, 4-methylsuIfonylphenyl, pentafluorophcnyl, 2,5-dichlorophenyl, 
2,4-dimethoxyphenyl, 2-methyl-5-nitrophenyl, 3-chloro-2-cyanophenoxy)phenyl, 2-chloro-4- 
fluorophenyl, 3-chloro-6-raethoxyphenyl, 2-raethoxy-5.methylphenyl, 4-phenylphenyl, 

30 2-propylbutyl, 5-chloro-2-methoxyphenyl, 2-cyanophenyl, 2-(iV-hydroxy)aminophenyl, 
2-(4-biphenylmethoxy)phenyl, 2-(3-biphenylmethoxy)phenyl, benzyl, 2- 
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(phenylsulfonyl)phenyl, 2,4-bis(methylsulfonyl)phcnyl, 2-chloro^methylsulfonylphenyl, 
benzyl, 3-chlorobcnzyI, 3-trifluoromethyIben2yl, 2-trifluoromethylbenzyl, 2-iodobenzyl, 2- 
chlorobenzyl, 2-bromoben2yl. 3-fluorobenzyl, 4^hloroben2yl. 2-chloro-6-fluoroben2yl, 2- 
fluorobenzyi. 23-dichloroben2yl,3,4-difluoroben2yl, 2.4-dichlorobenzyl, 2,5-dichlorobenzy I, 
3,4-dichlorobenzyl, 2-niethylbenzyl, 5-chloro.2-methoxybenzyl. 2-cyanobcnzyI, 

2- (4-biphenyImethoxy)benzyl, 2-(3-biphenylmethoxy)benzyl, 2-(phenylsulfonyl)benzyl, 
2,4.bis(methylsulfonyl)ben2yl, 3-methylsulfonylbenzyl, 2-chloro-4-methyisulfonylben2yi, 

1- naphthalenylmethyI, 2-naphthalenylniethyl, and 2-naphthalenyl. 

Additional preferred values of R' include dansyl. thien-2-yl, pyridin-2-yl, 

3- methylquinolin-l-yl, l-methylimida2ol-4-yl, quinolin-S-yl, quinoline-8-yl, 6- 
bromonaphthalen-2-yI.6-chloronaphtfaalen-2-yI, 5-chIorothien-2-yl, 5-methyl-8-quinolinyl, 8- 
quinolinylmethyl, 5-methyI.8-quinolinylmethyl. 4-ben20.2,U.thiadia2olyl, and 5-chloro-l,3- 
dimethyl-4-pyrazolyI. 

Preferred values of in Formula VII include hydrogen, C,^ alkyl, €4.10 ar(C, Jalkyl, 
Cft-io ao'l, Cj.,0 hydroxyalkyl, Cj.,o aminoalkyl, Q., carboxyalkyl, mono(C,^ 
alkyl)aniino(C, JalkyI, and di(C,^ alkyl)amino(C, Jalkyl. Suitable values of R^ include 
hydrogen, methyl, ethyl, propyl, «-butyI, benzyl, phenylethyl, 2-hydroxyethyl, 3-hydroxypropyI, 

4- hydroxybutyl, 2-aminoethyl, 2-carboxymethyI, 3-carboxyethyl, 4-carboxypropyl and 

2- (dimethylamino)ethyl, with hydrogen being most preferred. 

Preferred Het groups include 





0 and 
Preferred compounds are those where R\ and R* are independenUy hydrogen, C,^ 
alkyl, C„cycloalkyl, Cs.,4 aiyl, especially Cj.,o aiyl, Cj.,o ar(CM)alkyl, trifluoromethyl, halogen, 
hydroxyalkyl, cyano, nitre, carboxamide, carboxy, alkoxycarbonyl, carboxymethyl, 
alkoxycarbonylmethyl, or cyclpalkyloxycarbonyl. 
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Useful values of R\ and include hydrogen, methyl, ethyl, propyl, chloro, bromo, 
trifluoromethyl, hydroxy methyl, methoxy, ethoxy, carboxamide, nitro, phenyl, cyclopropyl, 
hydroxy, isopropyU methoxycarbonyl, ethoxycarbonyl and ben2yL 

Preferred R^ and R'^ groups include hydrogen, C,.,, alkyl, and C^^ alkenyl. A most 
preferred value of R^ and R^ is hydrogen. 

Preferred R^ groups include hydrogen, halogen, €,.5 alkyl, C,^ alkenyl, C3.5 cycloalkyl, 
trifluoromethyl, and C,^ alkoxy, more preferably C,^ aikyl, such as methyl, ethyl, propyl or 
isopropyl. 

A particularly preferred Het, when R^ and R^ are independently selected to be hydi ogen 
or methyl, is 




0 



wherein R^ is selected from the groiq) consisting of hydrogen, methyl, ethyl, propenyl, allyl, 
propyl, isopropyl, butyl, R-sec-butyl, S-sec-butyl, isobutyl, 1-pentyl, R-2'pentyL S-2-pentyl, 
3-pentyl, S-H2-methyl)-butyl, R-2K3-methyl>butyl, H3-methyl>^ 
cyclopentyl, 2-pyrolyl, 3-pyrolyl, l-hexyl, S-2-hexyl, R-2-hexyl, R-3-hexyl, and S-3-hexyl. A 
particularly preferred Het according to this aspect has hydrogen, methyl, ethyl, propyl or 
isopropyl as R\ 

Preferred values of Z include -SO2* and a covalent bond. 

A preferred R^ group is hydrogen. 

Preferred compounds are those ofFormula VII, where R' is hydrogen, C,^ alkyl or C^,o 
aryl(C,Jalkyl. 

Preferred compounds when X is MR' are those wherein R' is hydrogen or C,^ alkyl, 
optionally substituted by one, two or three, preferably one, of amino, monoalkylamino, 
dialkylamino, alkoxy, hydroxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, 
carboalkoxy, phenyl, cyano, trifluoromethyl, acetylamino, pyridyl, thiophenyl, fiiryl, pyrrolyl 
or imidazolyL 
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Suitable values of R» include hydrogen, methyl, ethyl, propyl, n-butyl, benzyl, 
phenethyl, 2-hydroxyethyl, 3-hydroxypropyl, 4-hydroxybutyl, carboxymethyl and carboxyethyl. 



Preferred compounds arc those of Formula VII, where R'^ R'\ R'* and R'' are 
independenUy one of hydrogen, C,^ alkyl, C^^^ ar(C,^)alkyI, C^.o aiyl, Cj.,o hydroxyalkyl or 
C2.7 carboxyalkyl. Useful values of R'^ R'\ R" and R" include hydrogen, methyl, ethyl, 
propyl, n-butyl, benzyl, phenylethyl, 2-hydroxyethyl, 3-hydroxypropyl, 4-hydroxybutyl, 
2-carboxymethyl, 3 -carboxyethyl and 4-carboxypropyl. Additional preferred compounds are 
those where R'* and R" are taken together to form -(CHj)^- where y is 2. 

Preferred values of R', R" and R* in Formula Ware independently hydrogen, hydroxy, 
C,^ alkyl, C,^ alkoxy, cyano or -COjR*. where R", in each instance, is preferably one of 
C,^alkyl, C4.7cycloalkyl or benzyloxycarbonyl. Suitable values of R', R" and R« include 
hydrogen, methyl, ethyl, propyl, n-butyl, hydroxy, methoxy, ethoxy, cyano, -COjGHj, 
-COjCHjCHj and -CO^CHjCHjCHj. In the most preferred embodiments, R*, R" and R' are 
each hydrogen. 

Also preferred at R', R* and R« is the group -CO,R", where R* is one of 



where R^-R" are defined as above. When R*, R** and R' are -CO,R*, where R" is one of one 
of these moieties, the resulting compounds are prodrugs that possess desirable formulation and 
bioavailability characteristics. A preferred value for each of R^ R« and R« is hydrogen, is 
methyl, and preferred values for R** include benzyl and tert-hvtyl 

Preferred values of n in Formula VII include from zero to 6, more preferably from zero 
to 4, and most preferably zero, 1 or 2. 

Preferred values of m are from zero to 4, most preferably zero, 1 or 2. 

In the most preferred compounds m and n are both zero. 



Most preferred compounds are those where X is oxygen. 




or 
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so, .R «-bst.tutedoru„substitutedaxyloranlkyl.Hetis 



en. 



A prefeiied group of conipounds has Fonnula mi: 

Z.s-OCO-,-CO-,-SO,-.^CO-.oracovatebo,«t 
»«>■»-. or 9- to 10™„h »4 K- . ^" "^L " a 5- 10 7- membered 
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where R" and K' are independently hydrogen, C,^ alkyi, Cj^ alkenyl or 
phenyl, R' is hydrogen, C,^ alkyl, C„ alkenyl or phenyl, R» is hydrogen, 
Ci< alkyl, alkenyl or phenyl, and R' is aralkyl or C,^ alkyl; 
R'*, R". R'' and R" are independently one of hydrogen. C,^ alkyl, Cj.,o carboxyalkyl 
or C,.,o hydroxyalkyl, or R" and R" are taken together to form -(CHj),- where y is 2 to 5, 
while R'* and R" are defined as above; or R** and R*' are taken together to form -<CHj),-. 
where q is 2 to 5, while R^' and R" are defined as above; or R" and R" are taken together to 
form -(CHj) -, where r is 0 (a bond) or 1-4, while R^' and R" are defined as above; 
R^» is hydrogen, C,^ alkyl or Cs.,o aryi(C, Jalkyl; X' is 0; 
n is fi'om zero to 4; and 
m is zero to 2. 

A usefiil class of compounds is the embodiment wherein Z* is a co valent bond or -SO2-. 
A further usefiil subclass of compounds is the embodiment wherein R" is R^(CHj)k, 
(R°)jCH(CHj)b phenyl, or (phenylVCR 

Another usefiil class of compounds is the embodiment wherein R" is C,j alkyl and 
particularly wherein R" is methyl, ethyl, propyl or isopropyl. 

Another usefiil class of compounds it's the embodiment wherein R^ is hydrogen or C,^ 
alkyU and X' is O. 

Exemplary structures of compounds within the scope of the invention include the 
following: 

H ° NH 
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as well as pharmaceutically acceptable salts thereof, for example the hydrochloride and acetate 
salts thereof. 

Examples of novel individual compounds failing within the scope of the present 
5 invention include: 

3-Benzy Isulfony lammo-6-methy 1- 1 •((3-guanidinooxypropyl)aminocarbOT^ 
3-Benzyisulfonylaihin(>-6HTiethy I- 1 -[(2-guanidinooxycthyl)aminoca 

3-Bcn2ylsulfonylamino-l-[(2-guanidmooxycthyl)aminocarbonylmcthyl]-2-py trifluoroaceiate; 
3-(3-Methylphenylsu!fonyI)amino-6-meihyl-l-[{2-guanidinooxyethyl)aminocarbonylm 
10 trifluoroaceiate; 

3-(Bcnry!oxycarbonyl)amino-6-mcthyl-l-[(2-guanidinooxyethyl)aminocarbonylmethyI]-2-pyridi^^ 
trifluoroaceuoe; 

3-(Ben2y Isuifony I)amino-6-methy I- 1 -[( 1 -( 1 -guanidinooxymcthy I)cyclopropy l)araBiocari)ony Imcdiy I]-2-^^ 
trifluoroacetate; 

1 5 3-(Ben2y Isuifony l)amino-6-methy I- 1 -[(4-guanidinooxy )piperidiny Icarbony Imethy l]-2-pyndmone trifluoroacetate; 
3-(3-Chiorobenrylsulfonyl)amino-6-mcthyI-l-[(2-guanidinooxycthy!)am!nocarbonylmcthyl]-2-p^ 
trifluoroacetate; 

3-(3-TrifluoromeihylbenzyIsulfonyl)amino-6-methyI-l-[(2-guanidinooxyethyl)aminocarbonylmei^^ 
pyridinone trifluoroacetate; 

20 3-(2-Trifluoromeihylbcnzyl)sulfonylamino-6-methyl-l-((2-guanidinooxycihyl)aminocarbonylm^ 
pyridinone trifluoroacetate; 

3-(2-Iodoben2ylsul^fonyl)aniino-6-methyl-l-((2-guanidinooxyethyl)aminocarbonylmcthyl^ 
trifluoroacetate; 

3-(2-Chlorobcnzylsulfony!)amino-6-methyi-l-[(2-guanidinooxycthyi)ammocarbonylnieA 
2S trifluoroacetate; 

3-(2-Broniobenzylsuifony!)amino-6-methyl-l-[(2-guanidinooxyethyl)anninocarbonylnsethyl]-2-pyri 
trifluoroacetate; 

3-(3-Fluorobenzylsuifonyi)aniino*6-methyUl-[(2-guanidinooxyethyi)aminocarbonylmethyI]-2-pyrid 
trifluoroacetate; 

30 3-(4-Chlorobeniylsulfonyi)aniino-6-niethyl-l*[(2-guanidinooxyethyl)aininocarbonylnieth^ 
trifluoroacetate; 
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pyridinone 
pyridinone 



3-{(2.ChIoro.6-f]u ro)benzyls„ifo„y,)a„,i„o-6-mcthyl-l.fn 

3-(2-Fluorobcn2ylsulfonyl)ammo.6-methy|.i.f/2 8u,„iH- 

5 ^'°*'*''"ob«'zylsulfonyl)amin(H).methy|.l-fn«„„iH- 

rtfluo«ace«e; ' '^'"'""'*"~'^^*y'>»"»«rix,„ytae*y|^^^^^^^^^ 

3K2.4-Dichloroben2ylsulfonyl)amin(H>.inc«hvl-l.fo„„„v,. 

3-{3.4-Dichlorobenzylsulfonyl)ainino^roetlivl.l.r/2 m- 

15 HNiiaphthalenylnicthylsulfonyI)amino^m«hy|.|-ff2 

3<2^laphthala^yhnethylsuIfonyl)ammo^m«hvI.I tn -w- 

3-(2-MethylbenryIsulfonyl)amino-6-methvH rr? «.„ 
20 trifluoroacetue; ' ^^^'■'"'"'''""^''^''^^•^^"-carbonyta^^ 

3-(3-Chlorobe„zy,s„,fo„y,).N.„«hy,3„,. 

pyridinone trifluoroacetate: ^"^"'~^ye'l'yl)aminocarbonylmethylJ.2- 
3-{3,4-Dichlorobenzylsuifonyl).N-n.ethylamin<H5.mcthvl . « 

pyndinonem-fluoroaceate; ^'^'■'•"2-8«»'<l««>xyethyi)aminocarbonyin,ethy|J.2. 
.rifluon^cetae; ' "''''^''"~''y«*y')'»««>«Aonylmcthyl>2^^^^^^^ 



Irnone 



3-(2.|VlethylsuJfoiiy|phciiy|)sulfoivlainino^eAvu i ro 

trifluoroacetate; ^"*'':'-^^-S^'«*"°<''^«*y')aminocariH,nyta^^^^^ 
3-(2.Naphthalenylsulfonyl)amino.6.methyM.fr2.Bua„M- 

rtfluoroacetate; '"'"'''""''''^'^^'^''"'•""carbonylmethylK^^^^^^^ 
3-(4.Broniophenylsulf nyl)ainin -6-niethvl-Uf« »«,„m- 

•riflu roacetate; ' '^'•'""•''""°''y'*y')'«>'«'>«rt.o„yin,e.hyI^^^ 
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3.(4-Fluorophcny Isulf ny l)arnino.6.mcthy M.[(2-guanidino xyethyl)aminocarbony lmcthylJ-2-pyridinonc 
triflu roacetaic; 

3-(4.Iod phcnylsuIfonyl)amino-6-mcihyUl-{(2-guanidinooxycthyl)aminocarbonylracthyl^ 
trifluoroacetate; 

5 3K4.McthoxyphcnylsuIfonyl)amino^methyi.l-((2-guanidinooxycihyl)aminocari^ 
trifluoroacetate; 

3-(4-Methylphenylsulfonyl)amino-6-mcthylM-[(2-guanidinooxycthyI)aminoc^ 
trifluoroacetate; 

3-(3-Trifluoromcthylphciiylsulfonyl)amino^.mcthy|.l.[(2-guanidinooxyctfayl)a^ 
10 pyridinone trifluoroacetate; 

3K3,4^ichlorophenyIsuifonyl)amino-6.methyIM-[(2-guanidinooxycthyl)a^ 
trifluoroacetate; 

3-(3-Chloro-4.fluorophcnylsulfonyl)amino-6-methyl-l-[(2-guanidinooxycthyl)aminocai^ 
pyridinone trifluoroacetate; 

15 3-(4.Isopropylphenylsulfonyl)amino-6.methyl-l-[(2-guanidinooxycthyl)am 

trifluoroacetaic; 

3-<3-Fluorophenylsulfonyl)ainino-6-raethyI.l-[(2-guanidinooxycthyI)ammocarbonylm^^ 
trifluoroacetate; 

3K3.5-DichlorophenylsulfonyI)amino-6-methyl-l.({2-guanidinooxyethyl)a^ 
20 trifluoroacetate; 

3K3,4-Dimethoxyphenylsuifonyl)amino-6-methyl-I-[(2-guanidmooxyeihyl)a^ 
trifluoroacetate: 

3-(2.ThicnyIsuIfonyl)ainino-6-mcthylM-((2-guanidinooxyethyl)aininocarbonylmcthyl)-2-pyridinone 
trifluoroacetate; 

25 3Kl-NaphthalenyIsulfonyI)amino^methylM-K2-guanidinooxyethyl)arainocarbonylmc 
trifluoroacetate; 

3K2,4,6-Trimcthylphcnyisulfonyl)amino-6-mediyl-N[(2-guanidinoox 
trifluoroacetate; 

3-{2-MethylphcnyIsuIfonyl)atnino-6-mcthyl-l-[(2-guanidinooxycthyl)aminocarbonyto 
30 trifluoroacetate: 

3-(2,5-DimcihylphenylsuIfonyl)amino^methyl-l-((2-guanidinooxyethyl)aminoc^ 
trifluoroacetate; 

3K2-Fluorophenylsulfonyl)ainino.6.methyl.l.((2-guanidinooxycthyi)aininocarbonylmethyl]^^^ 
trifluoroacetate; 
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3-(2-Chloro*6*methylphenylsulfonyl)amino-6-methyl-l-((2-guanidinooxypropyl)aminoc^ 
pyridinone trifluoroacetate; 

3-(3-Br ino-6-methoxyphenyisuif nyl)amino-6-methyl-l-[(2-guanidino xyethyl)ainin carbonyImethyl]-2- 
pyridinone trifluoroacetate; 
S 3-(3-Chloro-2-methylphenyl$ulfonyl)amino-6-methyi-l-[(2-guanidinooxyethyl)amino 
pyridinone trifluoroacetate; 

3K2<Oloro»S-crifluoroniethy Iphenylsulfony l)aniino^6-niethy I- 1 -[(2-guanidmooxyethy Oaminocarbony Imethy i]-2- 
pyridiaone trifluoroacetate; 

3-(2ADichlorophenylsulfonyi)amtno-6*methyl-N[(2-guanidinooxyethy0amm 
10 trifluoroacetate; 

3-(4-Vinylphenylsulfonyl)amino«6-methyl-I-[(2-guanidinooxyethyl)aminocarbonyImethyl] 
trifluoroacetate; 

3-(2-Butoxy-S-(l»l-dimethylpropyl)phenylsuIfonyl)amino*6-methyl-l-[(2-guanidinooxyethyi) 
amtnocarbonylmethyl]-2-pyridmone trifluoroacetate; 
1 5 3«(3*Nitropheny Isulfony l)ainino-6-methyl- 1 -((2-guanidinooxyethy I)aminocarbony Imethy l]-2-pyridinone 
trifluoroacetate; 

3«(4-Chloro-3^itrophenytsulfonyl)ammo-6<4nethyl-l-[(2-^^ 
trifluoroacetate; 

3-<4-Methylcarbonylan[iinophenyl5ulfonyI)ammo-6Hnethyl*I-[(2-g^ 
20 pyridinone trifluoroacetate; 

3-(4-/err-Butylphenykulfonyl)amino-6-methyl-]-[(2-guanidinooxyethyl)^ 
trifluoroacetate; 

3-(4-Trifluoromethylphenylsulfonyl)aniino-6-n)cthyl*l-((2-guanidinooxyethyl)aminocarbon 
pyridinone trifluoroacetate; 
25 3K3-Cyanophenylsulfonyl)amino-6-methyl-l-((2-guanidinooxyethyl)aminocarbonylniethyl)-2-^^ 
trifluoroacetate; 

3-(4-Methylsulfonylptenylsulfonyl)amino-6-mediyi>l*{(2*g^ 
trifluoroacetate; 

3-Dansy lamino-6-methy 1- 1 -[(2*guanidinooxyethyl)an)inocarbony Imethy I]-2-pyridinone trifluoroacetate; 
30 3KPcntafluorophenylsuifonyl)amino-6-mcthyl-l-((2-guanidinooxycthyl)aminocarbonylme% 
trifluoroacetate; 

3-(2,5-DichlorophenyUuIfonyl)amino-6-methyl-l-((2-guanidinooxycthyl)aminocarbonyl^ 
trifluoroacetate; 

3-(2-Nitrophenylsulfonyl)aniino-6-mcthyl-l-[(2-guanidinooxyeihyl)aminocarbonylmethyll^ 
35 trifluoroacetate; 

3-Di(4-niu-ophenylsulfonyl)amino-6-methy!-l-((2'guanidinooxyeihyl)aminocarbonylmethyl)-2-^ 

• t 

trifluoroacetate; 
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3<2.5-Dimcihoxyphcnylsulfonyl)ammo-6-*mcthyl-H(2-guanid nc 
trifluor acetate; 

3-(4-Pr pylphcnylsulfonyl)amino-6-mclhyl-l-[(2-guanidinooxycthyl)aminocarbonylmethyl)-2-pyridi 
trifluoroacetate; 

5 3-(2-Metfiyl-5-niirophcnylsulfonyl)amino-6-mcthyi-H(2-guanidinooxycthyl)^ 
trifluoroacetate; 

3K2-Trifluoroinethylphcriyisulfonyl)amino-6-(ncihyl-l-[(2-guanidinooxyethyl)aminocarb^ 
pyridinone trifluoroacetate; 

3-(2^-Dichloropheny lsulfonyl)afnino-6-metiiyl- 1 -[(2-guanidinooxye^ 
10 trifluoroacetate; 

3-(2-TrifluoromcthoxyphcnylsuIfonyl)amino-6-mcthyl-l-[(2-guanidinooxyethyI)aminocarb^^^ 
pyridinone trifluoroacetate; 

3*(4<(3-Chloro-2-cyanophenoxy)phenylsulfonyl)aminp-6-methyl*l-[(2*guanidino-oxyethyl) 
aminocarbonylrnethyl]-2-pyridinone trifluoroacetate; 
15 3-(2-Chloro-4-fluoropbenylsulfooyl}amino-6-aiiethyl-l*[(2-guaQidinooxyethyl)aminoc^^ 
pyridinone trifluoroacetate; 

3-{3-Chloro-6-raedioxyphcnylsulfonyI)amino-6-methyl-l-((2-guanidinooxyethyl)aminoc^ 
pyridinone trifluoroacetate; 

3<2-Methoxy-5-mediylphenylsulfonyl)amino-6-methyl-l-[(2-guanidinooxycthyl)aminocarbo 
20 pyridinone trifluoroacetate; 

3H4-Phenylphenylsulfonyl)amino-6-methyI-l-((2-guanidinooxyethyl)arainocarbonylmethyl]-2-pyri^ 
trifluoroacetate; 

3-(5-Chlorothiophene-2-sulfonyOamino-6-methyl-H(2-guanidinooxyethyl)aminocarb^ 
trifluoroacetate; 

25 3K6-ChlorDnaphthalene-2-suifoQyl)amino-6-meifayl*H(2*g^ 
trifluoroacetate; 

3-(6-Bromonaphthalene*2-sulfonyl)amino-6HnethyI-l-[Q-guanidi^ 
trifluoroacetate; 

3-(3*Bromophenylsulfonyl)amino-^methyl«W[(2-guanidinooxyethyl)aminocarfoonyim^^ 
30 trifluoroacetate; 

3^Quinoline-8-sulfonyl)amino-6«methyl-l-[(2-guanidinooxyethyl)aminocarbonylmethyIl 
trifluoroacetate; 

3-(Quinoline-5-sulfonyl)amino-6-mcthyl-l-[(2-guanidinooxyethyl)aminocarbonylmcthyl]-2 
trifluoroacetate; 

35 3-(l-Methylimida2ole-4-sulfonyl)amino-6-mcthyl-l-[(2-guanidinooxyethyl)amm 
trifluor acetate; 

3K3-Methylquinoiine-8-sulfonyI)amino-6-methyl-I*{(2-guanidinooxyethyi)aminocarbony^ 
trifluoroacetate; 
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3-(2-Pyridinylsulfonyl)amin -6.inethyH.{(2.guanidin xyethyl)aininocarb nylinethyl)-2-pyridinone 
trifluoroaceate; 

3-(3-Pyridinylsulfony l)ainino-6-methy 1. 1 .l(2-guanidin xypropyI)an»inocarbony lmethyl)-2-pyridinone 
triflu roacetau; 

3K4-Ethylphcnyl$ulfonyl)amino^methyl-l.((2.guanidmooxyethyl)aminocarbonylmethyI]-2-pyri 
(rifluonnceate; 

3-(3-MethyIplienylsulfonyl)amin<>^me%l.l.[(2-guanidinooxy«hyl)-N.methylamm 
pyridinone trifluoroacetate; 

3K3-Methylpl>eaylsulfonyl)ammo^isopropyl-l.{(2.guanidinooxye^^ 
trifluoroacetate; 

3-(3-Methylphcnylsulfonyl)amino^-ethyl.I-t(2.guanidinooxyethyI)aminocarbonylm^^ 
trifluoroacetate; 

3K3-McthylphenyUulfonyl)amino^-propy|.I.{2^uanldinyl(>xyethyl)aminoeabony^ 
trifluoroacetate; 

3K3-Methylphenylsulfonyl)amino.6-methy|.J.[(2-N'^methylgttanidinooxyethyl)aminoca^^ 

pyridinone hydrochloride; 

3K3-Mcihylphenylsulfonyl)amino-6-methyl-l-[(2-N"-ethylguanidii»ooxyethyl)aminocarbo^^ 

pyridinone hydrochloride; 

3-(3-Methylphenylsulfonyl)amino^methyl-l.K2-N*'-bcittylgU8nidiiiooxyethyl)amm 

pyridinone hydrochloride; 

3-(3.Methylphenylsulfonyl)amino-6-methyH.{(2-N"-butylguanidinooxyethyl)aniinocarbonyimethylI-2- 
pyridinone hydrochloride; 

3-(3-Methylphcnylsulfonyl)aniino-6-methyl-l-[{2-N-methylguanidinooxyethyl)aininocarbonylmethyl]-2- 
pyridinone trifluoroacetate; 

3.(Benzylsulfonyl)amino-6-methy|.l.((2-N-methylguanidinooxyethyl)aminocarbonylmethylJ-2-pyri* 
trifluoroacetate; 

3-(3-Methylphtirylsulfonyl)ainino-6-methyl-l-{(2-(N.methoxycarbonyl)gu^nidino. 
oxyethyl)aminocarbonylmethyl].2-pyridinone; 

3.(3-Methylphenylsulfonyl)amino-6-methyl-N((2-(N,N'.N"-triethoxycarbonyl)guanidino- 
oxyethy!)aininocarbonylmethyl]-2-pyridinone; 

3-(3-Methylphenylsulfonyl)ainino-6-methyl-|.[(2-(N.N'.diethoxycarbonyi)guanidino- 
oxyethy!)aininocarbonylmethyi]-2-pyridinone; and 

3-(3-Methylphenylsulfonyl)amiii<>^ethy|.I.((2-<N<thoxycarbonyl^ 
2-pyridinoae. 

It is also to be understood that the present invention is considered to include 
stereoisomers as well as optical isomers, e.g. mixtures of enantiomers as well as individual 
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enantiomers and diastereomers, which arise as a consequence of structural asymmetry in 
selected compounds of the present series. 

The compounds of Formula VII may also be solvated, especially hydrated. Hydration 
may occur during manufacturing of the compounds or compositions comprising the 
5 compounds, or the hydration may occur over time due to the hygroscopic nature of the 
compounds. 

Certain compounds within the scope of Formula VII are derivatives referred to as 
prodrugs. The expression "prodrug" denotes a derivative of a known direct acting drug, which 
derivative has enhanced delivery characteristics and therapeutic value as compared to the drug, 

1 0 and is transformed into the active drug by an en2ymatic or chemical process. Useful prodrugs 
are those where R*, and/or are -CO^R^ where R^ is defined above. See, U.S. Patent No. 
5,466,81 1 and Saulnier et ai, Bioorg. Med Chem Lett. ^:1985-1990 (1994). 

. When any variable occurs more than one time in any constituent or in Formula VII^ its 
definition on each occurrence is independent of its definition at every other occurrence. Also, 

1 5 combinations of substituents and/or variables are permissible only if such combinations result 
in stable compounds. 

In another aspect, the present invention includes compositions which are useful for in 
vivo imaging of thrombi in a mammal, comprising a compound of the present invention which 
is capable of being detected outside the body. Preferred are compositions comprising a 
20 compound of the present invention and a detectable label, such as a radioactive or paramagnetic 
atom. 

In another aspect, the present invention includes methods which are useful for in vivo 
imaging or thrombi in a mammal. 

According to a preferred aspect, useful compounds are those wherein die R' substituent 
25 is substituted with a detectable label, such as a radioactive iodine atom, such as 1-125, 1-131 
or 1-123. In this aspect, R* is preferably phenyl, having a para M23, para 1-125 or para I-I3 1 
substitution, or benzyl, having a meta 1-123, meta 1-125 or meta 1-131 substitution. 

The detectable label can also be a radioactive or paramagnetic chelate in which a 
suitable ligand (L) is attached to an R' substituent, eitiier directiy or via a divalent linking group 
30 A". Alternatively, the group -A"-L substimtes for the groups -Z-R' in Formula VIL By 
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10 



15 



20 



suitable ligand is meant an organic moiety that is capable of chelating a radioactive or 
paramagnetic metal ion. 

In these compounds, the divalent linking group A" includes groups that are capable of 
covalenUy bonding with a free amino group and the chelating means. For example. A" may 

be-c(=s>-.-c(=<)>-.-c(=hmMai:),-^(=NH)-.-<:(<>)_(^ 




o 

and the like. 



Also, in the compounds represented by Formula VIl, the chelating Ugand, L, includes 
groiqjs capable of covalently bonding to or noncovalentiy binding to eidier a radioactive or 
paramagnetic atom. The chelating means including those which are customarily used for 
complexing radioactive or paramagnetic atoms. These include chelating means containing 3 
to 12, preferably 3 to 8, methylene phosphonic acid groups, methylene carbohydroxamic acid 
groups, carboxyethylidene groups, or especially carboxymethylene groups, which are bonded 
to a nitrogen atom. If only one or two of the acid groups are bonded to a nitrogen atom, then 
that nitrogen is bonded to another nitrogen atom having such groups by an optionally 
substituted ethylene groups or by up to four separated ethylene units separated by a nitrogen 
or oxygen or sulfur atom. Preferred as a completing means is diethylenetrimine- 
NaMJ^',N'',N".pentaacetic acid (DTPA). DTPA is well known in the art as a chelating means 
fortheradioactiveatom indium-l 1 1 (In-1 1 1). technetiura-99m(Tc.99m), and the paramagnetic 
atom gadolinium (Gd). Khaw, et aL, Science 209:295 (1 980); Paik C. H. et al. , U.S. Pat. No. 
4,652,440 (1987); Gries. H. et al., U.S. Pat No. 4.957.939 (1990). A preferred chelating 
ligand,L,is l-(p-anunobenzyl)-diethylenetriaminepentaaceticacid. Also included as chelating 
means are compounds which contain sulfhydryl or amine moieties, the total of which in any 
combination is at least four. These sulfhydryl or amine moieties are separated from each other 
by at least two atoms which can be either carbon, nitrogen, oxygen, or sulfur. Especially 
25 preferred for chelating means, L, is mctallothionein which is well known in the art as a 
chelating means for Tc-99m. 
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The term "alky r as employed herein by itself or as part of another group refers to both 
straight and branched chain radicals of up to 12 carbons, such as methyl, ethyl, propyl, 
isopropyl. butyl, r-butyl, isobutyl, pentyl, hexyl. isohexyl, heptyl. 4.4-dimethylpentyl, octyl, 
2,2,4-trimethylpentyi, nonyl, decyl, undecyl, dodecyl. 
5 The term "alkenyl" is used herein to mean a straight or branched chain radical of 2-20 

carbon atoms, unless the chain length is limited thereto, including, but not limited to, ethenyl, 
1 -propeny 1, 2-propeny 1, 2-methy I-l-propenyl, 1 -buteny 1, 2.buteny 1, and the like. Preferably, the 
alkenyl chain is 2 to 10 carbon atoms in length, more preferably, 2 to 8 carbon atoms in length 
most preferably from 2 to 4 carbon atoms in length. 

10 The term "alkynyl" is used herein to mean a straight or branched chain radical of 2-20 

carbon atoms, unless the chain lengtfi is limited thereto, wherein there is at least one triple bond 
between two of the carbon atoms in the chain, including, but not limited to, acetylene, 
l-propylene, 2-propylene, and the like. Preferably, the alkynyl chain is 2 to 10 carbon atoms 
in length, more preferably, 2 to 8 carbon atoms in length, most preferably from 2 to 4 carbon 

15 atoms in length. 

In all instances herein where there is an alkenyl or alkynyl moiety as a substituent 
group, the unsaturated linkage, i.e., the vinylene or acetylene linkage is preferably not directly 
attached to a nitrogen, oxygen or sulfur moiety. 

The term "alkoxy" is used herein to mean a straight or branched chain radical of 1 to 

20 20 carbon atoms, unless the chain length is limited thereto, bonded to an oxygen atom, 
including, but not limited to, methoxy, ethoxy, n-propoxy , isopropoxy, and the like. Preferably 
the alkoxy chain is 1 to 10 carbon atoms in length, more preferably 1 to 8 carbon atoms in 
length. 

The term "aryl" as employed herein by itself or as part of another group refers to 
25 monocyclic or bicyclic aromatic groups containing from 6 to 12 carbons in the ring portion, 
preferably 6-10 carbons in the ring portion, such as phenyl, naphthyl or tetrahydronaphthyl. 

The term "heteroaryi" as employed herein refers to groups having 5 to 14 ring atoms; 
6, 10 or 14 It electrons shared in a cyclic array; and containing carbon atoms and 1, 2 or 3 
oxygen, nitrogen or sulfur heteroatoms (where examples of heteroaryl groups are: thienyl, 
30 benzo[b]thienyl, naphtho[2,3-b]thicnyl, thianthrenyl, furyl, pyranyl, isobenzofiiranyl, 
benzoxazolyl, chromenyl, xanthenyl, phenoxathiinyl, 2^-pyrrolyl, pyrrolyl, imidazolyl. 
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pymolyl. pyridyl. pyradny,. pyrimidnyl, pyridazinyl, indoUztayl, isotodolyl, 3Wndolyl 

mdolylJ„daa>Iyl.puri,«,|,«^UrmyUso,ui„olyl,,ui„olyl.phtolan„y,^^ 
q».n3Z0l,,,yl,c™olmyl.p,eridMyl,tetf<^,y|,,^3„ly,_p^ 

«^dmyl. perimidinyl. phaunUTolinyl. phenazinyi, toduEolyl, phenoftiazinyl. isoxaolyl.' 

fiirazanyl and phenoxazinyl groups). 

The tenn "aralkyl" or "arylalkyl" as employed herein by itself or as part of another 
group refers to C.^alkyl groups as discussed above having an aryl substituent. such as benzyl, 
phenylethyl or 2-naphthyhnethyl. 

The term-cycloalkyl-as employed herem by itself or aspart of another group refers 
cycloalkyl groups containing 3 to 9 carbon atoms. Typical examples are cyclopropyl 
cyclobutyl, cyclopenlyl. cyclohexyl. cycloheptyl, cydooctyl and cyclononyl. 

The term "Q.,, bicycUc alkyl- is intended to include bicyclo(2.2. 1 Jheptyl (norbomyl) 
bicyclo[2.2.2]octyl. l.l.3-trimethylbicyclo(2.2.1]heptyl (bomyl), and the like. 

The terms "alkoxy" refers to any of the above alky! groups linked to an oxygen atom. 

The term "halogen" or "halo"as employed herein by itself or as part of another group 
refers to chlorine, bromine, fluorine or iodine with .chlorine being prefened. 

The term "monoalkylamine" as employed herein by itself or .as part of another group 
refers to an amino group which is substituted with one alkyl group having from 1 to 6 carbon 
atoms. 



The term "dialkylamine- as employed herein by itself or as part of another group refers 

to an amino group which is substituted with two alkylgroups.eachhaving from 1 to6carbon 
atoms 



The term "Bydroxyalkyl" as employed herein refers to any of the above alkyi groups 
substituted by one or more hydroxyl moieties. 

The term "carboxyalkyl" as employed herein ref«s to any of the above alkyl groups 
substimted by one or more carboxylic acid moieties. 

The term "heterocycle" or "heterocyclic ring-, as used herein except where noted, 
represents a stable 5- to 7-membered mono- or bicyclic or stable 7- to 1 0-membered bicyclic 

heterocyclic ring systemanyringofwhichmaybesannatedorunsaturated.andw^^^ 

of carbon atoms and from one to three heteroatoms selected from Ae group consisting of N, 

O and S. and wherein the nitrogen and sulfur heteroatoms may optionally be oxidized, and the 
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nitrogen heteroatom may optionally be quatemized, and including any bicyclic group in which 
any of the above-defined heterocyclic rings is fused to a benzene ring. Especially useful are 
rings containing one oxygen or sulfur, one to three nitrogen atoms, or one oxygen or sulfur 
combined with one or two nitrogen atoms. The heterocyclic ring may be attached at any 
heteroatom or carbon atom which results in the creation of a stable structure. Examples of such 
heterocyclic groups include piperidmyl, piperazinyl, 2-oxopipera2inyI, 2-oxopiperidinyl, 
2-oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, pyrrolyl, 4-piperidonyI, pyrrolidinyl, pyrazolyl, 
pyrazolidinyl, imidazolyl, imidazolinyi, imidazolidinyl, pyridyl, pyrazinyi, pyrimidinyl, 
pyridazinyl, oxazolyl, oxazolidinyl, isoxazolyl, isoxazolidinyl, morpholinyl, thiazolyl, 
thiazoiidinyl, isothiazolyU quinuclidinyl, isothiazolidinyl, indolyl, quinolinyl, isoquinolinyl, 
benzanidazolyl, thiadiazoyi, benzopyranyl, benzothiazolyl, benzoxazolyl, fury 1, tetrahydrofuryl, 
tetrahydropyranyl, thienyl, benzothienyl, thiamorpholinyl, thiamorpholinyl sulfoxide, 
thiamorpholinyl sulfone, and oxadiazolyl. Moipholino is the same as morpholinyl. 

The terra "heteroatom" is used herein to mean an oxygen atom ("0"), a sulfur atom 
("S-) or a nitrogen atom ("N"). It will be recognized that when the heteroatom is nitrogen, it 
may form an NR*R** moiety, wherein R* and R** are, independently from one another, hydrogen 
or C I to alkyl, or together with the nitrogen to which they are bound, form a sanirated or 
unsaturated 5-, 6-, or 7-membered ring. 
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Schen^s 1 and 2 outline the synthesis of compounds of the present invendon where 
R'-Z- is R'-SO,-. 



Scheme 1 



1 * Ph^P. DEAD TWP H 



Ph3P.0EA0,THF 
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Ettianol 



^ n^Kf K>' .... 



CHOa. CHjOH "" "2^ n, Tim N-R« 



Where R«.R«. R«, Rb, R«. n and m are as defined above. 

In Scheme 1. an aminoalcohol 1 is protected using a standard amino protecting group 
such as benzyloxycarbonyl (Cbz) to give compound 2. Th. pn^tected aminoalcohol 2 is 
coupled to N-hydroxyphthalimide using a Mitsunobu coupling procedure (Mitsunobu. O.. 

10 Synthesis, 1 (1981)) to provide compound 3. Preferred coupling conditions include using a 
solvent, such as tetra^Kirofuian or methylene chloride, and a dialkyl azodicarboxylate. such as 
diethyl azodicarboxylate. Unveiling of the phthaiimide protecting group to form alkoxyamine 
4 is accomplished using standard conditions well known in the art (Greene. T. W.. Wuts. 
P.G.W.. Protecting Croups in Organic Synthesis, 2nd edition, John Wiley and Sons. Inc. 

15 New York. (1991)). such as methylamine or hydrazine, in an appropriate solvent, such as 
ethanol or iso-propanol. Guanidinylation of the resulting alkoxyamine 4 to S U accomplished 
using substituted guanidinylating reagents such as Njsj--bis(fm-butoxycarbonyl).S. 
methylthiourea (Bergeron. RJ. and McManis. J.S. 7. Org. Chem., 52:1700 (1987)) or N-R". 
N-R\ N-R'-lfrpyrazole-l-carboxamidine (Bematowicz. M.S.. « a/.. Tetrahedron Letter 34: 
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3389 (1993)). Deproteciion of the amino protecting group to give interaiediatcs 6 is 
accompUshed using standard procedures well known in the an (Greene. T. W.. Wuts. 
P.G.W., Protecting Groups in Organic Synthesis, 2nd edition. John WUey and Sons. Inc. 
New Yoric (1991)). such as palladium on carbon, in a suitable solvent, such as chlorofonn in 
methanol or ethanol. In some cases, it is advantageous to add an acid, such as hydrochloric 



acid. 
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Scheme 2 




where K\ R^-R^ R'^.R*^ R^ R\ R\ R^ n and m are defined above. 

In Scheme 2, a 2-hydroxy-pyridinc carboxylic acid 7 is reacted with 
diphenylphosphoryl azide (DPPA), triethylamine and benzyl alcohol in a suitable solvent, such 
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as dioxane to afford the protected amino pyridinone 8. This is alkylated with a glycine 
equivalent, such as ferr-bucyl bromoacete, using a base, such as Uihium hexamethyldisilazide, 
cesium carbonate, or sodium hydride, in an appropriate solvent, such as tetrahydrofuran or 
MA'^-dimethylformamide to give compound 9. The terr-butyl group is then removed using 
5 standard conditions well known in the art (Greene, T. W„ Wuts. P.G.W., Protecting Groups 
in Organic Synthesis, 2nd edition, John WDey and Sons, Inc. New York, (1991)), such as 
HCl gas in ethyl acetate or trifluoroacetic acid in noethylene chloride, to afford acid 10. The 
acid 10 is coupled to intermediate 6 using a standard peptide coupling reagents, such as 
Clastro's reagent (BOP) or PyBOP, and base such as diisopropylethylaraine in a suitable 
10 solvent, such as MiV-dimethylfonnamide to produce compound 14. The Cbz group is 
removed via hydrogenation over a catalyst such as palladium on carbon in a solvent, such as 
tetrahydofuran and ethanol. The amine IS is treated with a sulfonyl chloride in the present of a 
base, such as 4-meihylmorpholine, in a suitable solvent, such as methylene chloride to afford 
compound 16. 

IS Alternatively, the Cbz group of compound 9 is deprotected using a standard procedure 

such as hydrogenation in the present of a catalyst such as palladium on carbon in an appropriate 
solvent, such as tetrahydrofuran and ethanol. The amine 11 is reacted with a sulfonyl chloride 
in the present of a base, such as 4-methyhnorpholine, in a suitable solvent, such as methylene 
chloride to afford 12. The rer/-butyl group is removed using standard procedure well known 

20 in the an (Greene, T. W., Wuts, P.G.W., Protecting Groups in Organic Synthesis, 2nd 
edition, John Wiley and Sons, Inc. New York, (1991)), such as HCl gas in ethyl acetate or 
trifluoroacetic acid in methylene chloride, to afford acid 13. The acid 13 is coupled to 
intermediate 6 using a standard peptide coupling reagents, such as Castro's reagent (BOP) or 
PyBOP. and a base such as diiso-propylethylamine. in a suitable solvent, such as N,N- 

25 dimethylformamide to give compound 16. The R"*. and R' can be optionally removed using 
a standard procedure. In the case of R* and R^ = r^it-butoxycarbonyl (Boc) and R^ = hydrogen, 
the Boc groups can be removed by treatment with an acid, such as trifluoroacetic acid or 
hydrochloric acid, in an appropriate solvent, such as methylene chloride or dioxane to provide 
compound 17. Compound 17 can be then optionally alkylated with an alkyl halide in the 



present of a base, such as sodium bicaAonate. in an appropriaie solvent, such as 
A^.A^'-dimethylformamide, to give compound 18. 
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where R\ R\ R'^-R*^ R-, r^ rc^ n, and m are defined above, and Ar is aryl. 

In Scheme 3, diethyl ethoxymethylenemalonate 19 is treated with amidine 20 in the 
present of base, such as sodium ethoxide, in an appropriate solvent, such as eihanol to afford 
substituted pyrimidine 21. Compound 21 is alkylated with a glycine equivalent, such as tert^ 
10 butyl bromoacetate, using a base, such as tetrabutylammonium fluoride, Uthium 
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hexameihyldisilazide, or sodium hydride, in an appropriate solvent, such as tetrahydrofuran or 
MAZ-dimethylformamide to give ester 22. The ester is hydrolyzed v^ith lithium hydroxide or 
sodium hydroxide in a suitable solvent, such as methanol or ethanol. to afford acid 23. The 
acid is then treated with diphenylphosphoiyl azide (DPPA) in the present of base, such as 
5 triethylamine, to form the acyl azide which undergoes the Curtius rearrangement reaction with 
benzyl alcohol to form the benzyloxycarbonyl (Cbz) protected 5-aminopyrimidione 24. The 
Cbz group of conqwund 24 is deprotected using a standard procedure such as hydiogenation 
in the present of a catalyst, such as palladium on carbon in an appropriate solvent, such as 
tetrahydrofurati and ethanol. The amine 25 is treated with a sulfonyl chloride in the present of 

10 a base, such as 4-methylmorpholine or triethylamine, in a suitable solvent, such as methylene 
chloride to afford 26. The rm-butyl group is removed using a standard procedure well known 
in the art (Greene, T. W.. Wuts. P.G.W.. Protecting Groups in Organic Synthesis, 2nd 
edition, John Wiley and Sons. Inc. New Yoric. (1991)). such as trifluoroacetic add in 
methylene chloride, to afford acid 27. The acid 27 is coupled to intermediate 6 using standard 

15 peptide coupling reagents, such as Castro's reagent (BOP) or PyBOP, and a base, such as 
diiso-propylethylamine or triethylamine, in a suitable solvent, such as MN-dimethylformamide 
to give compound 28. The R', R"* and R' can be optionally removed using a standard 
procedure. In the case of R' and R" = rert-butoxycarbonyl (Hoc) and R' = hydrogen, the Boc 
groups can be renmved by treatment with an acid, such as trifluoroacetic acid or hydrochloric 

20 acid, in an appropriate solvent, such as methylene chloride or dioxane to provide compound 
29. Compound 29 can be optionally alkylated with an alkyl halide in the present of a base, 
such as sodium bicarbonate, in a suitable solvent, such as A^.AMimethylformamide, to give 
compound 30. 
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Scheme 4 illustrates the preparation of compounds of the present invention where Z = 
•0C0-, -CO- or -NR^CO-. The amine 11 is reacted with an alkoxy carbonyl chloride, or a 
5 aiyloxy carbonyl chloride, or a acyl chloride in the present of a base, such as 



wo 99/26926 PCTAJS98a5185 

4.methylmorpholine or tricthylamine. in a suitable solvent, such as methylene chloride, or 
treated with a isocyanate in an appropriate solvent, such as methylene chloride or toluene, to 
afford 31. The ten- butyl group is removed using standard procedures well icnown in the art 
(Greene, T. W., Wuts, P.G.W., Protecting Groups in Organic Synthesis, 2nd edition, John 
WHty and Sons, Inc. New York, (1991)), such as HQ gas in ethyl acetate or trifluoroacetic 
acid in methylene chloride, to afford acid 32. The acid 32 is coupled to intermediate 6 using a 
standard peptide coupling reagent, such as Castro's reagent (BOP) or PyBOP, and a base such 
as diisopropylethylamine, in a suitable solvent, such as MiV-dimethylformamide, to give 
compound 33. Alternatively, the amine 15 is treated with an alkoxy carbonyl chloride, 
aryloxy carbonyl chloride or acyl chloride in the present of a base, such as 4-methylmorpholine 
or triethylemine, in a suitable solvent, such as methylene chloride, or treated with a isocyanate 
in an appropriate solvent, such as methylene chloride or toluene, to afford compound 33. The 
R\ and R*" can be optionally removed using a standard procedure. In the case of R" and 
= rert-butoxycarbonyl (Hoc) and R^= hydrogen, the Boc groups can be removed by treatment 
with an acid, such as trifluoroacetic acid or hydrochloric acid, in an appropriate solvent, such 
as methylene chloride or dioxane, to provide. compound 34. The compound 34 can be then 
optionally alkylated with an alkyl halide m the present of a base, such as sodium bicarbonate, in 
an appropriate solvent, such as ^,AMimethylformamide, to give compound 35, 
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Schemes 5 and 6 provide examples of int«jnnediates and synthetic steps described in 
Schemes 1 and 2 to produce compounds of Fonnula VII where R'-Z is R'-SO^-. The variable 
"m" in the schemes has a value of fiom 0 to 8. preferably 0 or 1 . The synthetic steps in these 
schemes are exemplified in Examples 1 and 2 herein. 

Scheme S 
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Scheme 6 
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Tk. phan„aceutical,y.acccptable salts of the compounds of Fonnula yjj (i„ the fonn 

ofwater-oroil.solubleordispersibleproducts)include,he.« • > 

'"c'^de the convenuonal non-toxic salts or the 

quatemaiyanimonium salts which are formed- ec ftn™ : 

c , , from inorganic or organic acids or bases 

Examples of such acid addition salts include acetat*. , ■ • 
. ^'P«e. aJgwate, aspartate, benzoate 

b«o„a... c«.p,o..,o„.e' 
cyciop««ncpropi„„a„. aig,„co,»... dod^yMfe.. «^.,„,f„„3„. 
^y^- hcn^f^, ..p^o,,, • 

..ph,^„esu,ro.«, „.e.u„a», ^ ' 

U,^13». ^dec^^a-e. B«c sahs include ^, „^ ^„ ■ 

^»«^p„^„„,«,^,«„^„^^^^^^^^^^ 

b^IcMo„de.b™idesandiodid«;diaMs»ifi«,i,=.di,„«Krtdi^^ 
^.^a^Io^chaiahaHdes^^asd^:,,.,,^^^^,,^^^ 

od-dcs. anlky, halides Ulce bcnzy. and ph.„«ky, ^^des o1„„. P^.^ acids for 
fomimg and addition salts include HCl and acetic acid. 

Tl..compoundsofli,eprcsentinventio„,ep«s««anovelclassofpotentidnbi.„„of 
metallo, acid, thiol and sctin. p^teases. Exantptes ,f the s«i„e proteases i„iubi.«i by 
compounds within the scope of the invention incl.^ ,«*ocy« ^ 

proteolytic enzyme implicated in the pathoecnesis of «m,h«c- u 
... ^^°2*°®^°'«°Physema;chymotiypsin and trypsin 

dtgesttve enzyn,es;-pa»rea.ic elastase. and c«hepsu, G, a chy,.ot,ypsin^ike ptoteas. also 
With l^tkocytes; th.n,hin and ^r Xa, proteolytic e„zyn« in dte h.<^ 
ccagul^ton pathway. mhibiUon of thennolysin. a n^aUoptotease. and pepsit, ,n add 
F0|me. arealso contemplated usesofcontpou^bofthep^eminvottioa^^^ 
ofthepresnt, invention are prefetablyentployedto inhibit ttypsin-like proteases 

^"''""WUcaUonofth.con.pou.ds.ha.inhibitchyn.otypsinand.rypsinisinthe 
of p,ncre«i,is. For their end-^ appiicatio, the potency and other biochetnica, 

par«««,softhee„zyn,=.i„hibiti„gchara„eris,icsofth.con^„ndsofthept^^ 

« readtly ascertained by standard biochentical techiti.^ lotown in the art Achtal dose 
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ranges for their specific end-use application will, of course, depend upon the nanire and 
severity of the disease state of the patient or animal to be treated, as determined by the 
attending diagnostician. It is expected that a useftil dose range will be about 0.0 1 to 1 0 mg per 
kg per day for an effective therapeutic effect. 
5 Compounds of the present invention tiiat are distinguished by their ability to inhibit 

thrombin may be employed for a nxmibcr of therapeutic purposes. As thrombin inhibitors, 
compoimds of the present invention inhibit thrombin production* Therefore, these compoimds 
are useful for the treatment or prophylaxis of states characterized by abnormal venous or 
arterial thrombosis involving either thrombin production or action* These states include, but 

10 are not limited to, deep vein thrombosis; disseminated intravascular coagtilopathy which occurs 
during septic shock, viral infections and cancer, myocardial infarction; stroke; coronary artery 
bypass; fibrin formation in the eye; hip replacement; and thrombus foraiation resulting from 
either thrombolytic therapy or percutaneous transluminal coronary angioplasty (PCTA). Other 
uses include the use of said thrombin inhibitors as anticoagulants either embedded in or 

15 physically linked to materials used in die manufacture of devices used in blood collection, 
blood circulation, and blood storage, such as catheters, blood dialysis machines, blood 
collection syringes and tubes, and blood lines. The compounds of the present invention may 
also be used as an anticoagulant in extracorporeal blood circuits. 

Metal stents have been shown to reduce restenosis, but are thrombogenic. A strategy 

20 for reducing the thrombogenicity of stents is to coat, embed, adsord or covalenUy attach a 
thrombin-inhibiting agent to the stent surface. The compounds of the present invention can be 
employed for this purpose. Compounds of the invention can be attached to, or embedded 
within soluble and/or biodegradeable polymers as and thereafter coated onto stent materials. 
Such polymerscan include polyvinylpyrrolidone, polyhydroxy-propy hnetiiacry lamide-phenol, 

25 polyhydroxyethyl -aspartamide-phenol, or polyethylencoxidc-polylysine substituted with 
pahnitoy 1 residues, polylactic acid, polyglycolic acid, copolymers of poly lactic and polyglycolic 
acid, polyepsilon caprolactone, polyhydroxy butyric acid, polyortiioesters, polyacetals, 
polydihydropyrans, polycyanoacrylates and cross linked or amphipatiiic block copolymers of 
hydrogels. See European Application 761 251, European Application 604,022, Canadian 

30 Patent 2,164,684 and PCT Published Applications WO 96/1 1668, WO 96/32143 and WO 
96/38136. 
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Byvirmeoftheeffcctsoftlmjmbinonahostof cell types, such as smoothmusclecel^ 
endothelial cells and neutrophils, the compounds of the present invention find additional use 

inthetreatmentorprophylaxisofadultrespiratotydistresssyndromejinflammato^ 

wound healing; reperfusion damage; atherosclerosis; and restenosis following an injury such 

as baUoon angioplasty, atherectomy, and arterial stent placement 

TTie compounds of the present invention may be useful in treating neoplasia and 
metastasis as weU as neurodegenerative diseases, such as Akheimefs disease and Parkinson's 
disease. 

When employed as thrombin inhibitors, the compounds of the present invention may 
be administered in an effective amount within the dosage range of about 0. 1 to about 500 

mg/kg. preferably between 0.1 to 10 mg/kg body weight, on a regimen in single or 2^ divided 
daily doses. 

When employed as inhibitors of thrombin, the compounds of the present invention may 
be used in combination with thrombolytic agents such as tissue plasminogen activator, 
streptokinase, and urokinase. Additionally, the compounds of the present invention may bJ 
used in combination with other antithrombotic or anticoagulant drugs such as, but not limited 
to, fibrinogen antagonists and thromboxane receptor antagonists. 

The thrombin inhibitors may also be coupled with soluble polymers as targetable drug 
carriers. Such polymers can include poiyvinylpyiroiidone. pyran copolymer, polyhydroxy- 
propylmethacrylamide-phenol, polyhydroxyethyl-aspartamide-phenol. or polyethyleneoxide- 
polylysine substituted with palmitoyl residues. Furthennore. the thrombin inhibitors may be 
coupled to a class of biodegradable polymers useful in achieving controUed release of a drug. 
forcxampIe.polylacticacid.polyglycoUcadd,copolymersofpolyla^^^ 
polyepsUon caprolactone. polyhydroxy butyric acid, polyorthoesters. pofyacetals. 
polydihydropyrans. polycyanoacrylates and cross linked or amphipathic block copolymers of 
hydrogels. 

Human leucocyte elastase is released by polymorphonuclear leukocytes at sites of 
inflammation and thus is a contributing cause for a number of disease states. Compounds of 
the present invention are expected to have an anti-inflammatory effect useful in the treatment 
of gout, rheumatoid arthritis and other inflammatoiy diseases, and in the treaunent of 
emphysema. The leucocyte elastase inhibitory properties of compounds of the present 
invention are determined by the method described below. Cathepsin G has also been 
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implicated in the disease states of arthritis, gout and emphysema, and in addition, 
glomerulonephritis and limg infestations caused by infections in the lung. In their end-use 
application the enzyme inhibitory properties of the compounds of Formula / is readily 
ascertained by standard biochemical techniques that are weU-known in the arL 

The Cathepsin G inhibitory properties of compounds within the scope of the present 
invention are determined by the following method. A preparation of partially purified human 
Cathepsin G is obtained by the procedure of Baugh et aL, Biochemistry 75:836 (1979). 
Leukocyte granules are a major source for the preparation of leukocyte elastase and cathepsin 
G (chymotrypsin-like activity). Leukocytes are lysed and granules are isolated The leukocyte 
granules are extracted with 0.20 M sodium acetate, pH_4.0, and extracts are dialyzed against 
0.05 M Tris buffer, pH 8.0 containing 0.05 M NaCl overnight at 4°C. A protein fraction 
precipitates during dialysis and is isolated by centrifiigation. This fraction contains most of the 
chymotrypsin-like activity of leukocyte granules. Specific substrates are prepared for each 
enzyme, namely N-Suc-Ala-Ala-Pro-Val-p-nitroanilide and Suc-Ala-Ala-Pro-Phe-/?- 
nitroanilide. The latter is not hydrolyzed by leukocyte elastase. Enzyme preparations are 
assayed in 2.00 mL of 0.10 M Hepes buffer, pH 7.5, containing 0.50 M NaCl, 10% 
dimethylsulfoxide and 0.0020 M Suc-Ala-Ala-Pro-Phe-p-oitroanilide as a substrate. 
Hydrolysis of the p-nitroanilide substrate is monitored at 405 nm and at 25**C. 

Useful dose range for the application of compounds of the present invention as 
neutrophil elastase inhibitors and as Cathepsin G inhibitors depend upon the nature and severity 
of die disease state, as determined by the attending diagnostician, with a range of 0.01 to 10 
mg/kg body weight, per day, being useful for the aforementioned disease states. 

Compounds of the present invention that inhibit urokinase or plasminogen activator are 
potentially usielul in treating excessive cell growtii disease state. As such compoimds of the 
present invention may also be useful in the treatment of benign prostatic hypertrophy and 
prostatic carcinomci, the treatment of psoriasis, and as abortifacients. For their end-use 
application, the potency and other biochemical parameters of the enzyme inhibiting 
characteristics of compounds of the present invention are readily ascertained by standard 
biochemical techniques well known in the art Actual dose ranges for tiiis application will 
depend upon the nature and severity of the disease state of the patient or aiumal to be u-eated 
as detennined by the attending di^ostician. It is to be expected that a general dose range will 
be about 0.01 to 1 0 mg per kg per day for an effective therapeutic effect 
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Additional uses forcompounds of the present invention include analysis of commercial 
reagent enzymes for active site concentration. For example, chymotrypsin is supplied as a 
standard reagent for use in clinical quantitation of chymotrypsin activity in pancreatic juices 
and feces. Such assays are diagnostic for gastrointestinal and pancreatic disorders. Pancreatic 
elastase is also supplied commercially as a reagent for quantitation of a.-antitrypsin in plasma. 
Plasma a,-antitrypsin increases in concentration during the course of several inflammatory 
diseases, and aj-antitiypsin deficiencies are associated with increased incidence of lung 
disease. Compounds of the present invention can be used to enhance the accuracy and 
reproducibility of these assays by titrametric standardization of the commercial elastase 
supplied as a reagent See, U.S. Patent No. 4,499,082. 

Protease activity in certain protein extracts during purification of particular proteins is 
a recurring problem which can complicate and compromise the results of protein isolation 
procedures. Certain proteases present in such extracts can be inhibited during purification steps 
by compounds of the present invention, wiiich bind tightly to various proteolytic en^es. 

The pharmaceutical compositions of the invention can be administered to any animal 
that can experience the beneficial effects of the compounds of the invention. Foremost among 
such animals are humans, although the invention is not intended to be so limited. 

The pharmaceutical compositions of the present invention can be administered by any 
means that achieve their intended purpose. For example, administration can be by parenteral, 
subcutaneous, intravenous, intramuscular, intraperitoneal, transdemnal, buccal, or ocular routes. 
Alternatively, or concurrently, administration can be by the oral route. The dosage 
administered will be dependent upon the age, health, and weight of the recipient, kind of 
concurrent treatment, if any, fiwjuency of treatment, and the nature of the effect desired. 

In addition to the phamacologically active compounds, the new pharmaceutical 
preparations can contain suitable pharmaceutically acceptable carriers comprising excipients 
and auxiliaries that facilitate processing of the active compounds into preparations that can be 
used pharmaceutically. 

The pharmaceutical preparations of the present invention are manufactured in a manner 
that is, itself, known, for example, by means of conventional mixing, granulating, 
dragee-making, dissolving, or lyophilizing processes. Thus, pharmaceutical preparations for 
oral use can be obtained by combining the active compounds with solid excipients, optionally 
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grinding the resulting mixture and processing the mixture of granules, after adding suitable 
auxiharies, if desired or necessary, to obtain tablets or dragee cores. 

Suitable excipients are, in particular, fillers such as saccharides, for example, lactose 
or sucrose, mannitol or sorbitol, cellulose preparations and/or calcium phosphates, for example, 

S tricalcium phosphate or caicitim hydrogen phosphate, as well as binders, such as, starch paste, 
using, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, tragacanth, 
methyl cellulose, hydroxypropyhnethylcellulose, sodium carboxymethylcellulose, and/or 
polyvinyl pyrrolidone. If desired, disintegrating agents can be added, such as, the above- 
mentioned starches and also carboxymethyl-starch, cross-linked polyvinyl pyrrolidone, agar, 

10 or alginic acid or a salt thereof, such as, sodium alginate. Auxiliaries are, above all, flow- 
regulating agents and lubricants, for example, silica, talc, stearic acid or salts thereof, such as, 
magnesium stearate or calcium stearate, and/or polyethylene glycol. Dragee cores are provided 
with suitable coatings that, if desired, are resisitant to gastric juices. For this purpose, 
concentrated saccharide solutions can be used, which may optionally contain gum arable, talc, 

15 polyvinyl pyrrolidone, polyethylene glycol, and/or titanium dioxide, lacquer solutions and 
suitable organic solvents or solvent mixtures. In order to produce coatings resistant to gastric 
juices, solutions of suitable cellulose preparations, such as, acetylcellulose phthalate or 
hydroxypropy Imethy 1-cellulose phthalate, are used. Dye stuffs or pigments can be added to the 
tablets or dragee coatings, for example, for identification or in order to characterize 

20 combinations of active compoimd doses. 

Other pharmaceutical preparations v^ich can be used orally include push-fit capsules 
made of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as, 
glycerol or sorbitol. The push-fit capsules can contain the active compounds in the fonm of 
granules that may be mixed with fillers such as lactose, binders such as starches, and/or 

2S lubricants such as talc or magnesium stearate and, optionally, stabilizers. In soft capsules, the 
active compounds are preferably dissolved or suspended in suitable liquids, such as, fiatty oils 
or liquid paraffm. In addition, stabilizers may be added. 

Suitable formulations for parenteral administration include aqueous solutions of the 
active compounds in water-soluble form, for example, water-soluble salts, alkaline solutions 

30 and cyclodextrin inclusion complexes. Especially preferred alkaline salts are anunonium salts 
prepared, for example, with Tris, choline hydroxide, Bis-Tris propane, N-mcthylglucamine, or 
arginine. One or more modified or unmodified cyciodextrins can be employed to stabilize and 
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increase the water solubility of compounds of the present invention. Useful cyclodextrins for 
this purpose are disclosed in U.S. Patent Nos. 4.727,064. 4,764.604, and 5.024.998. 

In addition, suspensions of the active compounds as appropriate oUy injection 
suspensionscan be administered. Suitable lipophilic solvents or vehicles include fetty oils, for 
example, sesame oil. or synthetic fatty acid esters, for example, ethyl oleate or triglyceride or 
polyethylene glycol-400 (the compounds are soluble in PEG-WO). Aqueous injection 
suspensions can contain substances that increase the viscosity of the suspension, for example. 

sodiumcarboxymethylcellulose.sorbitoi.and/ordextian.OptionaUy,thesu^^ 
contain stabilizers. 

Compounds of Formula ^^ can be labeled with radioactive iodine as described below 
in Example 3 or by using an exchange reaction. Exchange of hot iodine for cold iodine is weU 
known in the art Alternatively, a radio iodine labeled compound can be prepared fiom the 
conesponding bromo compound via a tributylstannyl intermediate. See, U.S. Patent No. 
5,122361, herein incorporated by reference. 

The present invention also includes compositions which are usefiil for in vivo imaging 
of thrombi in a mammal, wherein the compositions are comprised of a compound of FormuU 
VU complexed with a radioactive atom. 

For the compounds of Formula VU, suitable radioactive atoms include Co-57, Cu-67, 
Ga^7. Ga^8, Ru.97, Tc-99m. In-1 1 1, In-l 13m, Hg.l97. Au.l98. and Pb.203. to pmicular! 
technetium-99m (Tc-99m) is an ideal radioactive atom for imaging because of its nuclear' 
properties. It is a gamma emitter and has a single photon energy of 140 keV, a half-life of 
about 6 hours, and it is readUy available from a Mo-99/Tc-99 generator. Rhenium.186 and - 
188 also have gamma emission which aUows them to be imaged. Preferred compositions 
contain the radioactive atom. Tc-99m. 

Compositions of the present invention are conveniently prepared by completing a 
compound of Formula VU with radioisotopes which are suitable for detection extcmaUy. 

The compounds of Formula W can be labeled by any of the many techniques known 
in the art to provide a composition of tiie present invention. For example, these compounds 
can be labeled through a chelating agent such as diethylene-triaminepentaacetic acid (DTPA) 

or metallothionein.botiiofwhich can be covalentiy attached to the compound ofFormulaFTT. 

In general, the compositions of the present mvention containing techaetium.99m are 
prepared by formirig an aqueous mixtore of technetium.99m and a reducing agent and a water- 
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soluble ligand, and then contacting the mixmre with a compound of the present invention 
represented by Fonnula VII. For example, the imaging compounds of this invention are made 
by reacting techneiium-99m (in an oxidized state) with the compounds of the present invention 
having a chelating means in the presence of a reducing agent to form a stable complex between 
technetium-99m in a reduced state (TV or V valence state). 

^ . . One embodiment of the composition of the present invention is prepared by labeling 
a compound of Formula WJhaving a DTPA chelating means with technetium-99m. This may 
be accomplished by combining a predetermined amount (as 5 jig to 0.5 mg) of compound of 
the present invention with an aqueous solution containing citrate buffer and stannous reducing 
agent, then adding freshly eluted sodium pertechnetate containing a predetermined level of 
radioactivity (as 15 mCi). After allowing an incubation of the mixture at room temperature, 
the reaction mixture is loaded into a shielded syringe through a sterile filter (0^-022 micron), 
then is dispensed into 0.9% saline for injection, if desired. 

Another embodiment of the compositions of the present invention is prepared by 
labeling a compound of Formula VII having a metallothionein chelating means with 
technetium-99m. This may be accomplished by combining aqueous sodium pertechnetate*99m 
with aqueous stannous giucoheptonate to form a soluble complex of technetium-99m (in 
reduced state) with two giucoheptonate molecules, then combining this solution with a 
compound of the Formula VII having a metallothionein attached thereto. After incubating the 
mixture for a period of time and under conditions which allow for an exchange of the 
technetium-99m from the giucoheptonate complex to the metallothionein of the compound of 
Formula K27, the technetium-labeled composition of the present invention is formed. 

The source of technetium-99m should preferably be water soluble. Preferred sources 
are alkali and aKaline earth metal pertechnetate (Tc04~). Technetium-99m is most" preferably 
obtained in the form of fresh sodium pertechnetate from a sterile technetium-99m generator (as 
from a conventional Mo-99/Tc-99m generator). However, any other source of physiologically 
acceptable technetium-99m may be used. 

Reducing agents for use in the method are physiologically acceptable for reducing 
technetium-99m from its oxidized state to the IV or V valence state or for reducing rhenium 
from its oxidized state. Reducing agents which can be used are stannous chloride, stannous 
fluoride, stannous giucoheptonate, stannous tartarate, and sodium dithionite. The preferred 
agents are stannous reducing agents, especially stannous chloride or stannous giucoheptonate. 
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For example, stannous chloride (SnCy is the reducing agent and can be used in range from 
1-1,000 ng/mL. Especially preferred concentrations are about 30-500 jig/mL. 

Citric acid complexes with technetium-99m to quickly form a stable technetium-99m- 
citrate complex. Upon contact with a compound of Formula VII^ substantially quantitative 
5 transfer of technetium-99m from its citrate complex to the chelating means of the compound 
of Foraiula VII is achieved rapidly and under mild conditions- The amount of citric acid (as 
sodium citrate) can range from about OJ mg/ml up to the amount maxhnally soluble in the 
medium. Preferred amounts of citric acid range from 1 5 to 30 ^g/ml. 

The amount of compound of Formula VII having a chelating means can range from 
1 0 0.00 1 to about 3 mg/mL, preferably about 0.0 1 7 to about 0. 1 5 mg/mL. Finally, technetium- 
99m in the forai of pertechnetate can be used in amounts of preferably about 1-50 mCi. The 
amount of mCi per mg of compound of the present invention is preferably about 30-150. 

Alternative compositionsofthepresent invention include an In-1 1 1 labeled compound 
of the present invention. 

15 The present invention also includes compositions of the compounds of the present 

invention which are useful for in vivo unaging of thrombi in a mammal, comprised of a 
compound represented by Formula VII complexed to a paramagnetic atom. 

Preferred paramagnetic atoms are divalent or trivalent ions of elements v^th an atomic 
number of 21 to 29. 42, 44 and 58 to 70. Suitable ions include chromium(III), nianganese(II), 

20 iron(III), iron(II), cobait(II), nickel(II), copper(II), praseodymium(III), neodymium(III), 
samarium(in) and ytterbium(III). Because of their very strong magnetic moments, 
gadolinium(in), terbium(III), dysoprosium(III), holmium(III), and erbium(III) are preferred. 
Especially preferred for the paramagnetic atom is gadolinium(III). 

The compdsttions of the present invention may be prepared by combining a compoimd 

25 of Formula VII with a paramagnetic atom. For example, the metal oxide or a metal salt (for 
example, nitrate, chloride or sulfate) of asuitable paramagnetic atom is dissolved or suspended 
in a medium comprised of water and an alcohol, such as methyl, ethyl or isopropyl alcohol. 
This niixiure is added to a solution of an equimolar amount of the compound of Fomiula VII 
in a similar aqueous medium and stirred. The reaction mixture may be heated moderately until 

30 the reaction is completed. Insoluble compositions fonned may be isolated by filtering, while 
soluble compositions may be isolated by evaporation of the solvent If acid groups on the 
chelating means are still present in the composition of the present invention, inorganic or 
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organic bases, and even amino acids, may be added to convert the acidic complex into a neutral 
complex to facilitate isolation or purification of homogenous composition. Organic bases or 
basic amino acids may be used as neutralizing agents, as well as inorganic bases such as 
hydroxides, carbonates or bicarbonates of sodium, potassium or lithium. 

S The present invention also include diagnostic compositions which are useful for in vivo 

imaging of thrombi in a manunal, comprising a pharmaceutically acceptable carrier and a 
diagnostically effective amount of a radiolabeled compound of Foraiuia VIL Compositions 
such as those described above may be conveniently used in these diagnostic compositions. 
The "diagnostically effective amount" of the composition required as a dose will depend 

10 on the route of administration, the type of manmial being treated, and the physical 
characteristics of the specific mammal under consideration. These factors and their 
relationship to determining this dose are well known to skilled practitioners in the medial 
diagnostic arts. Also, the diagnostically effective amount and method of administration can be 
tailored to achieve optimal efficacy but will depend on such factor; as weight, diet, conciurent 

IS medication and other factors which those skilled in the medical arts will recognize. In any 
regard, the dose for imaging should be sufficient for detecting the presence of the imaging 
agent at the site of a thrombus in question. Typically, radiologic imaging will require that the 
dose provided by the pharmaceutical composition position of the present invention be about 
S to 20 ^Ci, preferably about 10 ^Ci. Magnetic resonance imaging will require that the dose 

20 provided be about 0.001 to S ounoleAcg, preferably about O.OOS to O.S mmole/kg of a 
compound of Formula ^/complexed with paramagnetic atom. In either case, it is known in 
the art that the actual dose will depend on the location of the thrombus. 

"Pharmaceutically acceptable carriers" for in vivo use are well known in the 
pharmaceutical art, and are described, for example, in Remington 's Pharmaceutical Sciences, 

25 Mack Publishing Co. (A. R. Gennaro edit 1985). 

The present invention also encompasses diagnostic compositions prepared for storage 
or administration. These would additionally contain preservatives, stabilizers and dyes. For 
example, sodium benzoate, sorbic acid and esters of p-hydroxybenzoic acid may be added as 
preservatives. Id At 1449. In addition, antioxidants and suspendmg agents may be used. 

30 The in vivo imaging methods of the present invention also offer several advantages over 

previous imaging techniques for the detection or monitoring of the presence, size, regression 
or increase of a thrombus. In particular, the present invention provides compounds, 
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.-...awuxujr H««iu.gncusm ansing trom unbound imaging agent Furthermore, in vivo 
iinagingbymtracoronaiymjectionofthecompounds,composW^^ 
5 of the present invention, is expected to be almost instantaneous since these imaging agents 
would saturate the thrombin bound to the thrombus immediately. 

Accordingly, the present invention also includes methods for in vrvo imaging of a 
thrombus in a mammal, comprising the steps of: (1) administering to a mammal a 
diagnostically acceptable amount of a compound, composition, or diagnostic composition of 
10 the present invention and (2) detecting a dirombus in a blood vessel. 

In employing the compounds, compositions or diagnostic compositions in vivo by this 
method, "administering" is accompUshed parenterally. in either a systemic or local targeted 
mamier. Systemic administration is accompUshed by injecting the compounds, compositions 
by diagnostic compositions of the present invention into a convenient and accessible vein or 
artery. TTiis includes but is not limited to administration by the ankecubutal vein. Local 
targeted administration is accomplished by injecting the compounds, compositions or 
diagnostic compositions ofthepresent invention proximal in flow toaveinorarte^ 
to containthrombi distal totheinjectionsite.Thisincludes but isnotl^^^^ 
into the coronary arterial vasculamre to image coronaiy thrombi, into the carotid artery to 
image thrombi in the cerebral vasculamre, or into a pedal vein to image deep vein thrombosis 
of the leg. 

Also, the manner of deliveiy of a composition of the present invention to the site of a 
thrombus is considered within the scope of the term "administering". For example, a 
compound represented by Foraiula VII having a chelating means attached thereto may be 
25 injected into the mammal, followed at a later time by the radioactive atom thereby forming in 
vivo at the site of the thrombus the composition comprising the compound of formula 
complexed to radioactive atom. Alternatively, a composition comprising the compound of 
formula complexed to radioactive atom may be injected into the mammal. 

The detecting ofathrombus by imaging is made possible by the presenceofradioactive 
30 or paramagnetic atoms localized at such thrombus. 

The radioactive atoms associated with the compositions and diagnostic compositions 
of the present invenUon are preferably imaged using a radiation detection means capable of 
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detecting gamma radiation, such as a gamma camera or the like. Typically, radiation imaging 
cameras employ a conversion medium (wherein the high energy gamma ray is absorbed, 
displacing an electron which emits a photon upon its return to the orbital state), photoelectric 
detectors arranged in a spatial detection chamber (to determine the position of the emitted 
photons), and circuitry to analyze the photons detected in the chamber and prodiice an image. 

The paramagnetic atoms associated with the compositions and diagnostic compositions 
of the present invention are detected in magnetic resonance imaging (MRI) systems. In such 
systems, a strong magnetic field is used to align the nuclear spin vectors of the atoms in a 
patient's body. The field is disturbed by the presence of paramagnetic atoms localized at a 
thrombus and an image of the patient is read as the nuclei return to their equilibrium 
alignments. 

The following examples are illustrative, but not limiting, of the method and 
compositions of the present invention. Other suitable modifications and adaptations of the 
variety of conditions and parameters normally encountered and obvious to those skilled in the 
art are within the spirit and scope of the invention. 
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Example 1 
3-Benzylsulfonylamino-6'methyUl.[(3. 
guanidinooxypropyl)aminocarbonylmethyl].2-pyridinone trifluorocaetate 




1 . 3-BenzyloxycarbonylaminO'6-methyl-2-pyridinone 

Diphenylphosphoryl azide (11.9 mL. 55 mmol) was added to a solution of 2-hydroxy- 
6-methylpyridine-3-cari)bxylic acid (7.65 g. 50 mmol) and triethylamine (7.7 mL, 55 mmol) in 
dry dioxane (100 mL) and the resulting solution was heated to reflux. After 16 h more 
triethylamine (7.7 mL. 55 mmol) and benzyl alcohol (5.7 mL. 50 mmol) were added and tbit 
solution was refluxed for a further 24 h. The reaction mixnire was concentrated in vacuo and 
the residue was partitioned between methylene chloride (200 mL) and brine (100 mL). acidified 
to pH 1 with 10% HQ. ITie organic layer was washed with saturated NaHCO, (2 x 100 mL). 
15 brine (100 mL), dried over Na^SO, and filtered. After evaporating the solvent in vacuo, 
methanol (100 mL) and hexane (20 mL) were added to the residue, the solid was collected, 
washed with methanol (50 mL) and dried to give the title compound as a white solid (7.2 g, 
56%). 'H-NMR (300 MHz. CDQ,) S 12.82 (s. IH). 8.06 (d, J = 7.0 Hz, IH), 7.69 (s. IH). 
7.42 (m. 5H). 6.09 (d, J = 7.5 Hz, IH). 5.22 (s. 2H). 2.32 (s. 3H). 

20 2 . 3'BenzyloxycarbonylaminO'6-methyl.l.(tert-butoxycarbonylmethyl)'2- 
pyridinone 

wrr-Butyl bromoacetate (3.9 g. 20 mraol) was added to a stirred suspension of 
3-benzyloxycarbonylamino-6-methyI-2-pyridinone (5.15 g, 20 mmol), as prepared in the 
preceding step, and CsjCO, (6.5 g. 20 mmol) in NO^-dimethylfoimamide (50 mL) and stirred 

25 at 40 "C ovemighLThe solid was removed by filtration and the filtrate concentrated under high 
vacuum. The residue was dissolved in ethyl acetate (150 mL), washed with water (2 x 50 
mL), brine (50 mL), dried over NajSO« and concentrated in vacuo. After evaporating the 
solvent in vacuo, die residue was purified by fiash column chromatography (25% ediyl acetate 
in hexane) to give the title compound as a white crystalline solid (4.2 g, 56%). 'H-NMR (300 

30 MHz. CDCI3) 5 7.95 (d, J = 7.3 Hz, IH), 7.76 (s, IH), 7.37 (m, 5H). 6.09 (d, J = 7.6 Hz, 
IH). 5. 19 (s. 2H), 4.75 (s, 2H). 2.32 (s. 3H). 1.47 (s. 9H). 
3. 3-AminO'6-methyl-l.(tert'butoxycarbonylmethyl).2'pyridinone 

A mixture of 3-benzyloxycarbonylamino-6-methyH-(terr-butoxycarbonylmethyl)-2- 
pyridinone (4.1 g. 11 mmol). as prepared in the preceding step, and 10% Pd/C (400 mg) in 

35 ethanol (100 mL) was hydrogenated under hydrogen (balloon) for 1.5 h. The catalyst was 
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removed by filtration through Celite and the filtrate concentrated to give the title compound as 
white solid (2.55 97%). ^H-NMR (300 MHz, CDO,) 5 6.49 (d, J = 7.3 Hz, IH), 5.92 (d, 
J = 7.3 Hz. IH). 4,75 (s. 2H). 2.19 (s, 3H), 1.47 (s, 9H). 

4. 3'Benzylsulfonylamino-6'methyl^l'(tert'butoxy€arbonylmethyl)^2' 
5 pyridinone 

To a solution of 3-amino-6-methyl-l-(rerr-butoxycarbonylmethyl)-2-pyridinone (960. 
mg. 4.0 mmol), as prepared in the preceding step, and N-methylmoipholine (840 |iL, 8.0 

mmol) in methylene chloride (40 mL) was added a-toluenesulfonyl chloride (765 mg, 4.0 
mmoi) at 0 The reaction mixture was stirred at 0 'C for 1 h. Additional methylene chloride 

10 (50 mL) was added The resulting methylene chloride solution was washed with saturated 
NaHCOj (2 X 50 mL), 10% citric acid (3 x 50 mL) and brine (50 mL). and dried over Na^SO^. 
The solvent was concentrated to give a solid which was washed with etfiyl acetale/hexane (1 : 
2, 60 mL) to give the tide compound as a white solid (1.4 g. 89%). IH-NMR (300 MHz, 
CDCI3) 5 7.35 (d, J = 7.5 Hz, IH), 7.31 (m, 5H), 7.20 (s. IH), 6.02 (d, J = 7.4 Hz, IH), 

15 4.75 (s, 2H), 4.31 (s, 2H). 2.27 (s, 3H), 1.51 (s. 9H). 

5 . 3-Benzylsulfonylamino»6-methyUl'CarboxymethyU2-pyridinone 

HQ gas was bubbled through a stirred suspension of 3-benzylsulfonylamino-6-methy 1- 
l-(rtfrr-butoxycaibonylmethyl>-2^yridinone (1.4 g, 3.57 nrniol), as prepared in the preceding 
step, in ethyl acetate (15 mL) at 0 **C until a solution was formed. After 2 h at room 
20 temperature, a thick suspension was formed. The mixture was degassed with nitrogen and 
filtered to give the tide compound a white solid (1.1 g, 92%). *H-NMR (300 MHz, CDCI3) 5 

8.67 (s, IH), 7.34 (m, 5H). 7.12 (d, J = 7.5 Hz, IH), 6.10 (d, J = 7.6 Hz, IH), 4.78 (s, 
2H),4.51 (s, 2H). 2.26 (s, 3H). 
6 • 3'(Benzyloxycarbonylamino)'l^propanol 

25 To a solution of 3-amino-l-propanol (3.75 g, 50 mmol) in mediylene chloride (40 mL) 

was slowly added-benzyl chlorofonnate (3.4 g, 20 mmol) in metiiylene chloride (10 mL) at O'C 
and tiie mixture was stirred at 0 *C for 3 h. Additional methylene chloride (50 mL) was added, 
die solution washed with 10% citric acid (3 x 50 mL) and brine (50 mL), and dried over 
Na2S04. After evaporating the solvent in vacuo, the residue was purified by filtration through 

30 silica gel ( 1 : 1 etiiyl acetate : hexane) to give die tide confound as a white solid (4.05 g, 97%). 
/H-NMR (300 MHz. CDQ,) 5 7.34 (m, 5H), 5.17 (br s, IH), 5.10 (s, 2H), 3.66 (t, J = 5.8 
Hz, 2H), 3.33 (t, J = 6.1 Hz, 2H), 2.63 (br s. IH), 1.69 (pentet, J = 6.1 Hz, 2H). 
7. N'[3'(Benzyloxycarbonylamino)'l'propoxy]phthalimide 

To a solution of 3-(benzyloxycarbonylamino)-l.propanol (4.0 g, 19 mmol), as 

35 prepared in die preceding step, N-hydroxyphtiialimide (3.26 g, 20 mmol) and 
triphenylphosphine (5.25 g, 20 mmol) in tetrahydrofuran (80 mL) was added dietiiyl 



azodicaroxylate (3.5 g. 20 mmol). The reaction mixture was stirred at room temperature 
ovemighL Ethyl acetate (200 mL) was added, the solution washed with saturated NaHCO, (2 x 
100 mL) and biine (100 mL). and dried over Na^SO,. After evaporating the solvent, the 
residue was purified by flash column chromatography (methylene chloride to 4% ethyl acetate 
5 in methylene chloride) to give the title compound as a white solid (6.85 g. 100%). 'H-NMR 
(300MH2. (nx:i,) 5 7.83 (m. 2H). 7.77 (m, 2H). 7.36 (m, 5H). 5.67 (br s. IH), 5.12 (s. 
2H), 4.28 (t, J = 5.8 Hz, 2H), 3.51 (q, J = 6.1 Hz. 2H). 1.99 (pentet, J = 6.0 Hz, 2H). 

8. 3-(Benzyloxycarbonylamino)-I-propoxyamine 

To a solution of N-[3-(beiuyloxycarbonylamino)-l-propoxy]phthalimide (1.42 g. 4.0 
10 mmol), as prepared in the preceding step, in ethanol (20 mL) and tetrahydroforan (20 mL) was 
added 40% methylamine (2 mL, 25 mmol). The solution was stirred at room temperamre for 1 
h. The solvent was evaporated and the residue passed through silica gel (3 : 1 ethyl acetate : 
hcxane to ethyl acetate) to give the title compound as a white solid (870 mg, 97%). 'H-NMR 
(300 MHz, CDCI3) 5 7.36 (m. 5H), 5.38 (br s, 2H), 5.09 (s, 2H), 5.08 (br s. IH). 3.73 (t, J 
15 = 5.9 Hz, 2H), 3.29 (q, J = 6.2 Hz, 2H). 1.79 (pentet, J = 6.2 Hz, 2H). 

9 . [N,N''Di(tert-butoxycarbonyl)J 3'(henzyloxycarbcnylamino)-l- 
propoxyguanidine 

To a solution of 3-(beii2yloxycarbonylamino)-l-propoxyaniine (860 mg, 3.84 mmol), 
as prepared in the preceding step, in WlAWimethylfonnamide (20 mL) was added [N,N'- 

20 di(terr-butoxycarbonyl)]amidinopyrazolc (1 .25 g. 4.0 mmol). The mixnire was stirred at room 
tcmperamre overnight, the solvent was evaporated under high vacuum and the residue was 
purified by flash column chromatography (0-5% ethyl acetate in methylene chloride) to give the 
tiUe compound as a coloriess oU (1.60 g, 89%). 'H-NMR (300 MHz, CDQ,) 5 9.10 (br s, 
IH), 7.74 (br s. IH), 7.35 (m. 5H). 5.55 (br s. IH). 5.10 (s. 2H). 4.12 (t. J = 6.1 Hz, 2H), 

25 3.32 (t, J r 6.4 Hz, 2H), 1.87 (pentet, J = 6.2 Hz. 2H), 1.50 (s, 9H), 1.47 (s, 9H). 

10. [N,N''Di(tert'butoxycarbonyl)] 3-amino-I'propoxyguanidine 

A mixture of [N,/\^'-di(te/t-butoxycarbonyl)] 3-(benzyloxycarbonylamino)-l- 
propoxyguanidine (760 mg, 1.7 mmol), as prepared in the preceding step, and 10% Pd/C (80 
mg) in etbanol (20 mL) and tetrahydrofuran (20 mL) was hydrogenated under hydrogen 
30 (balloon) for 30 niin. The catalyst was removed by filtration through Celite. the fdtrate was 
concentrated in vacuo, and the residue was purified by Waters Sep-Pak (10 g. 95 : 5 raediylene 
chloride : methanol sanirated with ammonia) to give the title compound as a colorless oil (160 
mg. 28%). 'H-NMR (300 MHz. CDQ,) 5 4.12 (U * 6. 1 Hz. 2H). 2.85 (t. J = 6.7 Hz. 2H). 
1.84 (pentet, J = 6.2 Hz, 2H), 1.50 (s. 9H), 1.48 (s, 9H). 
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11. 3'Benzylsulfonylamino^6-methyl'l-{fN,N''di(tert'butoxycarbonyl)] 
[3'(guanidinooxypropyl)aminocarbonylmethyl]}^2'pyridinone 

To a solution of 3-ben2ylsulfonylainino-6-methyl-l<arboxymethyl-2-pyrid^^ (152 
mg, 0.45 mmol), as prepared in the step 5, [A/.iV'^i(rerr-butoxycarbonyl)] S-amino-l- 
propoxyguanidine (150 mg. 0.45 mmol), as prepared in the preceding step, and 
diisopropylethylamine (90 ^lL, 0.5 mmol) in A/;//^imeihylformaraide (10 mL) was added 
Castro's reagent (BOP) (221 mg, 0.5 mmol). The mixture was stirred at room temperature 
overnight. Ethyl acetate (100 mL) was added, the solution washed with saturated NaHCOj (2 
X 50 mL), 10% citric acid (2 x 50 mL) and brine (50 mL), and dried over Na^SO^. After 
evaporating the. solvent in vacuo, the residue was purified by Waters Sep-Pak (10 g. 4 : 1 ethyl 
acetate : hexane) to give the tide compound as a colorless foam (270 mg, 92%). *H-NMR (300 
MHz, CDCI3) 5 9.02 ( s, IH), 8.70 (s, IH), 8.58 (s, IH), 8.27 (t, J = 5,6 Hz, IH), 7.34 (m, 
5H), 7.12 (d, J = 7.6 Hz, IH), 6.08 (d, J = 7.7 Hz, IH). 4.70 (s, 2H). 4.50 (s, 2H), 3.88 (t, 
J = 63 Hz, 2H). 3.18 (t, J = 6.4 Hz, 2H), 2.24 (s, 3H), 1.75 (t, J = 6.5 Hz, 2H), 1.39 (s. 
.15 18H). 

12. 3^BenzylsulfonylaminO'6*methyUl-[(3^guanidinooxypropyl) 
aminocarbonylmethyl]-2-pyridinone trifluoroacetate 

A mixture of 3-benzylsulfonylamino-6-methyl-l-{[M^'-di(r^rf.butoxycarbonyl)] [3- 
(guamdinooxypropyl)aminocarbonyhnethyI]}-2-pyridinonc (130 mg, 0.2 nmol), as prepared 

20 in the preceding step, and trifluoroacetic acid (2 mL) in methylene chloride (5 mL) was suned 
at room temperature for 1 h. After evj^orating the solvent m vacua, die residue was purified 
by Waters Sep-Pak (10 g, 10% methanol in methylene chloride) to give the dde compound as a 
coloriess foam (55 mg, 61%). 'H-NMR (300 MHz, DMSO^ 5 8.57 (s, IH), 8.35 (t, J = 
5.7 Hz, IH), 7.62 (br s, 4H). 7.34 (m, 5H), 7.12 (d, J = 7.5 Hz, IH). 6.09 (d, J = 7.7 Hz, 

25 IH), 4.70 (s, 2H), 4.52 (s, 2H), 3.81 (t, J = 6.4 Hz, 2H), 3.20 (q. J = 6.4 Hz, 2H), 2.25 (s, 

3H), 1.77 (pentet, J = 6.5 Hz, 2H). Mass spectrum (MALDI-TOF, a-cyano-4. 

hydroxycinnamic acid matrix) calcd. for C^H^fiN^O^S: 451.2 (M + H), 473.2 (M + Na); 
Found:. 451.5, 473.5. 

30 Example 2 

3'Benzylsulfonylamino-6-methyUl^l{2- 
guanidinooxyethyl)aminocarbonylmethyl]'2'pyridinone trifluoroacetate 




1 . ^•(2'(Benzyloxycarbonylamino)ethoxy]phihalimide 

To a solution of benzyl W^hydioxyeihyOcarbamate (5.9 g. 30 nunol). N- 
hydroxyphthalimide (4.9 g. 30 mmol). and triphenylphosphine (7.9 g. 30 mmol) in 
5 tetrahydrofunn(100ni)wasaddeddiethylazodicarboxylate(5.2^ TT«^on 
mature was stirred at room temperanire ovemigbL Ethyl acetate (200 mL) was added the 
solution washed with samrated NaHCO, (2 x 100 mL) and brine (100 mL). and dried over 
Na,SO,. After evaporating the solvent, the residue was purified by fiash column 
chromatography (methylene chloride to 4% ethyl acetate in mediylene chloride) to give the title 
10 compound as a white soUd (9.3 g. 91%). 'H-NMR (300 MHz. CDCl,) 5 7.84 (m, 2H). 7.78 

5^2 *2^^ ^'^^ ^'^^ ^'^^ ^ " ^'^ ^ ^-^^ ^ = 

2 . 2-(Benzyloxycarbonylamino)ethoxyamine 

To a solution of N.[2Kben2yloxycaiboDylamino)edioxy]phihaUmide (1 36 g 4 0 
15 mmol), as prepared in the preceding step, in ethanol (20 mL) and tetrahydrofuran (20 mL) was 
added 40% methylamine (2 mL. 25 mmol). Tbc reaction mixture was stirred at room 
temperamre for 1 h. After evaporating the solvent, die residue was passed through silica gel (3 • 
1 ethyl acetate : hexane to ethyl acetate) to give the tide compound as a white solid (800 mg 
95%). 'H-NMR (300 MHz. CDCl,) 5 7.36 (m, 5H). 5.47 (br s. 2H). 5.21 (br s. IH). 5.10 
20 (s, 2H), 3.72 (t. J = 5.0 Hz. 2H). 3.44 (q, J = 5.0 Hz, 2H). 

3 . [N,N'.Di(tert.butoxycarbonyl)J 2.(benzyloxycarbonylamino) 
ethoxyguanidine 

To a solution of 2-(benzyloxycarbonylamino)ethoxyamine (780 mg. 3.7 mmol) as 
prepared in the preceding step, in ^,A^-dimethylformamide (20 mL) was added [N.N--diOert. 
25 butoxycarbonyl)] amidinopyrazole (1.25 g. 4.0 mmol). TTie mixture was stirred at room 
temperanire overnight, the solvent was evaporated under high vacuum. The residue was 
purified by flash column chromatography (0-5% ethyl acetate in mediylene chloride) to g|ve the 
tide compound as a colorless oU (U5 g. 93%). 'H-NMR (300 MHz. CDQ,) 5 9.08 (s, IH) 

,n u'\i ^"^ ^ 2H). 4.12 (t. j'^ 4.8 

30 Hz,2H),3.54(q,J = 4.9Hz,2H).l.49(s.9H).1.46(s.9H). . 

4 . lN,N'.Di(iert.butoxycarbonyl)J 2-aminoethoxyguanidine 

A mixnire of (NJ^--di(te/T.butoxycarbonyl)] 2-(benzyloxycarbonylamino)- 
ethoxyguanidine (730 mg. 1.5 mmol). as prepared in die preceding step, and 10% Pd/C (70 
mg) in etfianol (20 mL) and tetrahydroftiran (20 mL) was hydrogenated under hydrogen 
35 (baUoon) for 30 min. The catalyst was lemoved by fdtradon through Celite and the filtrate was 
concentrated in vacuo. TTie residue was purified by Waters Sep-Pak (10 g. 95 : 5 mediylene 
chloride : meUianol saturated wid, ammonia) to give die title compound as a colorless oil (290 
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mg. 61%). 'H-NMR (300 MHz. CDCl,) 5 9.08 (br s. IH). 4.08 (t, J = 5.2 Hz. 2H). 2.99 (q. 
J = 5.1 Hz, 2H). 1.50 (s. 9H). 1.48 (s. 9H). 

5. 3'Benzylsulfonylamino-6-methyUl.{[N,N'.di(tert-butoxycarbonyl)J 
[2-(guanidinooxyethyl)aminocarbonylmethyl]}-2'pyridinone 

5 To a solution of 3-benzylsulfonylamino-6-methyl-l-carboxymeihyl-2-pyTidinone (152 

mg. 0.45 mmol). as prepared in the step 5 of Example 1, [//,//'-<ii(/ert-butoxycarbonyl)] 2- 
aminoethoxyguanidine (143 mg, 0.45 mmol). as prepared in the preceding step, 
diisopropyleihylamine (90 jiL, 0.5 mmol) in A^.N-dimethylformamide (10 niL) was added 
Castro's reagent (BOP) (221 mg. 0.5 mmol). The mixmre was stirred at room temperature 

10 ovemighL Ethyl acetate ( 100 mL) was added, the solution was washed with saturated NaHCO, 
(2 X 50 mL), 10% dttic acid (2 x 50 mL) and brine (50 mL). and dried over Na,SO,. After 
evaporating the solvent in vacuo, the residue was purified by Waters Sep-Pak (10 g, 4 : 1 etiiyl 
acetate : h«tane) to give the title compound as a colorless foam (270 mg, 94%). 'H-NMR (300 
MHz. CDQ,) 5 9.22 ( s. IH). 8.41 (t, J = 5.0 Hz. IH), 8.02 (s. IH). 7.62 (s, IH), 7.34 (s, 

15 IH). 7.29 (m. 5H). 5.99 (d. J = 7.7 Hz. IH). 4.89 (s. 2H), 4.3 1 (s, 2H). 4.13 (t. J = 5.0 Hz. 
2H), 3.62 (q, J = 5.1 Hz, 2H). 2.30 (s. 3H). 1.52 (s, 9H), 1.48 (s. 9H). 

6 . 3'Benzylsulfonylamino-6-methyl'l-l(2-guanidinooxyethyl) 
aminocarbonylmethyl]-2-pyridinone trifluoroacetate 

A mixnire of 3-ben2ylsulfonylamino-6-methyl-l-{(A/,iV'^li(rm-butoxycarbonyl)] [2- 
20 (guanidinooxyethyl)aminocarbonylmethyl]}-2-pyridinone (255 mg. 0.4 mmol). as prepared in 
the preceding step, and trifluoroacetic acid (4 noL) in methylene chloride (8 mL) was stirred at 
room temperature for 1 h. After evaporating the solvent in vacuo, the residue was purified by 
Waters Sep-Pak (10 g. 10% methanol in methylene chloride) to give the tide conqxjund as a 
colorless foam (160 mg..92%). 'H-NMR (300 MHz, DMSO-dj) 5 8.58 (s. IH), 8.49 (t, J = 
25 5.5 Hz, IH), 7.73 (br s. 4H). 7.35 (m. 5H). 7.13 (d, J = 7.6 Hz, IH). 6.11 (d, J = 7.7 Hz. 
IH). 4.74 (s. 2H). 4.52 (s. 2H), 3.84 (t, J = 5.3 Hz, 2H), 3.40 (m, 2H), 2.26 (s, 3H). 
Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 
C„H„NsO^: 437.2 (M + H), 459.1 (M + Na); Found: 437.3, 459.2. 
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NHBoc 



NBoc 




NHBoc 



NBoc 



2 



a. A solution of the amine. 1 (0.025 g, 0.052 minol) in dichloromethane (2 mL) 
was treated with diethylaminoethyl polystyrene resin (Fluka, 0.033 g, 0.098 mmol) and 4- 
iodobenzenesulfonyl chloride (O.OSg, O.lmmol). The mixoirc was shaken at ambient 
temperature for five hours before aminomediyl polystyrene resin (Adv. Chem. Tech.. 0.1 g, 
0.2 mmol) was added as a scavenger of excess sulfonyl chloride. Additional dichloromethane 
(2 mL) was added and the mixture was shaken overnight. The reaction mixture, including the 
resins, was pounsd onto a silica gel column (5 g SepPak) and eluted with a gradient of 10 to 
50% ethyl acetate in.dk:hloromethane. The appropriate fractions were collected and evaporated 
to dryness on a Savant Mass spectrum (MALDI-TOF. a<yano-4-hydroxycinnainic acid 
matrix) calcd. for C„li„^fi^l - 2 t-Boc: 549.1. Found: 549.3. 
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NBoc 




H H 



b. A solution of the sulfonamide, 2 in dichloromethane (2 mL) was treated with 
triiluoToacetic acid (1 mL) at ambient temperature and shaken for 4 h. The dichloromethane 

5 was removed on a Savant and the residue was purified on a silica gel column (5 g SepPak) by 
elution with 5% methanol in dichloromethane. The appropriate fractions were combined and 
evaporated to dryness to give 19.6 mg (69% yield over 2 steps) of 3 as a gum. 'H-NMR (300 

Mhz, CDQj) 5 10.95 (s. IH), 9.48 (s, IH), 8.42 (t. 2H, J = 5.6 Hz). 7.90 (d, 2H. J = 8.6 

Hz), 7.72 (s, 4H). 7.56 (d, 2H, J = 8.6 Hz), 7.26 (d, IH. J = 7.5 Hz). 6.10 (d, IH. J = 7.7 
10 Hz), 4.60 (s. 2H), 3.96 (s, 2H), 3.80 (t, 2H, J = 5.3 Hz), 2.20 (s. 3H). Mass spectrum 
(LCMS, ESI) calcd. for C„Hj,NjOjSI: 549. 1 . Found: 549.0. 

c. [I-125]p-Iodobenzenc sulfonyl chloride (A. S. Keston et al., J. Amer. Chem. 
Soc. 6S:1390 (1946)) can be substinited in step a for the cold-iodo con^und to form 

. a-125]3. 

15 



58 



10 



Example 4 

3'Benzylsulfonylamino-l.[(2-guanidinooxyethyl)aminocarbonyl^^^^ 

pyridinone trifluoroacetate 

1. ^'Senzylsulfonylamino.l.(tert.butoxycarbonylmethyl).2.pyridinone 
To a solution of 3-ainin<>-l-(tert-butoxycari)onylmethyl)-2-pyridinone (1.12 g. 5.0 

mmol). and A^-methylmorphoUne (1.5 mL, 10.0 mmol) in methylene chloride (40 mL) was 
added a.toluenesulfonyl chloride (950 mg. 5.0 mmol) at 0 "C. The reaction mixture was 

stinedaO"Cforlh. Additional methylene chloride (50 mL) was added. The resulting 
solution was washed with saturated NaHCO, (2 x 50 mL). 10% citric add (3 x 50 mL) and 
brine (50 mL). and dried over NajSO, and ffltered and the filtrate was concentrated to give a 
solid which was washed with ethyl acetate/hexane (1 : 2, 60 mL) to . give the title compound as 
15 awhitcsoUd(1.8g.96%). 'H-NMR (300 MHz. CDCl,) 5 7.42 (br s, IH), 7.36 (d. J = 7.3 
Hz. IH). 7.31 (m. 5H). 6.92 (d. J = 7.0 Hz, IH). 6.14 (t. J = 7.2 Hz. IH). 4,58 (s. 2H) 
4.34 (S.2H), 1.51 (S.9H). 

2 . 3'Benzylsulfonylamino-l-earboxymethyl'2-pyridinone 

HCl gas was bubbled through a stirred suspension of 3-benzylsulfonylamino-l.(tert- 
20 butoxycarbonylmethyl)-2-pyridinone (1.7 g. 4.5 mmol). as prepared in the preceding step, in 
ethyl acetate (15 mL) at 0 'C until a solution was formed. After 2 h at room temperature, a 
thick suspension was formed. The mixture was degassed with nitrogen and filtered to give the 
tide compound a white solid (1.4 g. 97%). 'H-NMR (300 MHz, CDCl,) 5 8.76 (s, IH), 7.45 
(dd. J = 7.0. 1.8 Hz, IH), 7.32 (m, 5H). 7.19 (dd, J = 7.2. 1.8 Hz, IH). 6.16 (t, J = 7.1 Hz 
25 IH). 4.69 (S.2H). 4.56 (s,2H). 

3. 3-Benzylsulfonylamino-l.{[N,N'-di(tert-butoxycarbonyl)] [2- 
(iuanidinooxyethyl)aminocarbonylmethyl]}.2'pyridinone 

To a solution of 3-benzylsulfonylamino^l-carboxymethyl-2-pyridinone (129 mg. 0.4 
mmol). as prepared in the preceding step. [MA^'-di(tert4>utoxycarbonyI)] 
30 2-aminoethoxyguanidine (143 mg. 0.45 mmol). as prepared, in step 4 of Example 2. 
diisopropylethylamine (90 \iL, 0.5 mmol) in MiV-dimethylformamide (10 mL) was added 
Castro's reagent (BOP) (221 mg. 0.5 mmol). TTie mixture was stirred at room temperature 
overnight. Ethyl acetate (100 mL) was added, the solution was washed with saturated 
NaHCOj (2 X 50 mL). 10% citric acid (2 x 50 mL) and brine (50 mL), and dried over Na^SO,. 
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After evaporating the solvent in vacuo, the residue was purified by Waters Sep-Pak (10 g, 4 : 1 
ethyl acetate : hexane) to give the title compound as a colorless foam (1 70 mg, 68%). *H-NMR 
(300 MHz, CDCI3) 5 9.22 ( s, IH), 8.49 (br s, IH), 7.44 (s. IH), 7.34 (dd, J = 7.3, 1.7 Hz, 

IH), 7.29 (m, 5H). 7.02 (dd, J = 7.0, 1.7 Hz, IH), 6.12 (t, J = 7.1 Hz, IH). 4.73 (s, 2H). 
5 4.34 (s, 2H), 4.15 (m, 2H), 3.65 (m. 2H), 1.52 (s, 9H), 1.49 (s, 9H). 

4 . 3'Benzylsulfonylamino-l'[(2^guanidinooxyethyl)aminocarbonylmeth^ 
2-pyridinone trifluoroacetate 

A mixtuie of 3-benzy Isulfonylamino- 1 - { [//,//'-di(ferf-butoxycarbonyl)] 
[2-(guanidinooxyethyl)aniinocarbonylmcthyl]}-2-pyridinone (155 mg, 0.25 mmol), as 

10 prepared in the preceding step, and trifluoroacetic acid (2 mL) in methylene chloride (3 mL) 
was stirred at room temperature for 2 h. After evaporation of the solvent in vacuo, rh& residue 
was purified by Waters Sep-Pak (10 g, 10% methanol in methylene chloride) to give the title 
compound as a coloriess foam (160 mg, 92%). 'H-NMR (300 MHz, DMSO-d^ 5 1 1.00 (s, 
IH), 8.66 (s, IH), 8.45 (t, J = 5.3 Hz, IH), 7.72 (br s, 4H), 7.40 (d, J = 6.9 Hz, IH), 7.33 

15 (m, 5H), 7.19 (d, J = 7.0 Hz, IH), 6.19 (d, J = 7.0 Hz, IH). 4.62 (s, 2H), 4.55 (s, 2H), 

3.83 (t, J = 5.1 Hz, 2H), 3.39 (m, 2H). Mass spectrum (MALDI-TOF, a-cyano-4. 

hydroxycinnamic acid matrix) calcd. for Cj^HjjN^OjS: 423.1 (M + H), 445.1 (M + Na); 
Found: 423.3, 445.0. 

20 Example 5 

3'(3'Methylphenylsulfonyl)aminO'6'methyUl'[(2' 
guanidinooxyethyl)aminocarbonylmethyl]^2^pyridinone trifluoroacetate 




TFA 



25 

1 . 3^{3^Methylphenylsulfonyl)amino"6'methyUl*{tert* 
butoxycarbonylmethyl)'2^pyridinone 

To a solution of 3-amino-6-methyH-(rerf-butoxycarbonylmethyl)-2-pyridinone (1.42 
g, 5.88 mmol), as prepared in step 3 of Example 1, and iV-methylmorpholine (1.29 mL, 1 1.76 
30 mmol) in methylene chloride (40 mL) was added 3-methylbenzenesulfonyl chloride (1.12 g, 
5.88 mmol) at 0 °C. The reaction mixture was stirred at room temperature overnight 
Additional methylene chloride (60 mL) was added. The resulting methylene chloride solution 
was washed with saturated NaHCOj (2 x 50 mL), 10% citric acid (3 x 50 mL) and brine (50 
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mL). and dried over Na,SO,. Afier evaporating the solvent, the residue was purified by flash 
column chromatography (5 to 10% ethyl acetate in methylene chloride) to give the tide 
compound as a white soUd (2.1 g, 91%). 'H-NMR (300 MHz. CDQ,) 5 7.63 (m, 2H). 7.55 

(br s. IH), 7.42 (d. IH. J = 8 Hz). 7.32 (m. 2H), 6.01 (d. IH. J = 8 Hz). 4.64 (s. 2H), 2.37 
(s. 3H). 2.20 (s. 3H), 1.43 (s; 9H). 

2 . 3-(3-Methylphenylsulfonyl)amino-6-methyl'l'carboxymethyl'2- 
pyridinone 

HCl gas was bubbled through a stirred suspension of 3-(3- 
mcthylphenylsulfonyl)ammo-6Hiiethyl-l-(»rt-buto;qrcarbonylmethyl)-2-pyridm^ (2.0 g. 
5.09 mmol), as prepared in the preceding step, in ethyl acetate (50 mL) at 0 'C until a solution 
was formed. After warming to room temperature over.2 h, a thick suspension was formed. 
The mixnire was degassed with nitrogai and filtered to give the title compound as a white solid 
(1.36 g, 80%). 'H-NMR (300 MHz. DMSO-d«) 5 9.38 (s. IH). 7.62 (m. 2H). 7.41 (m. 2H). 
7.25 (d. IH. J = 8 Hz). 6.09 (d. IH. J = 8 Hz). 4.67 (s. 2H). 2.35 (s. 3H). 2.20 (s. 3H). 

3 . 3-(3-Methylphenylsulfonyl)amiho-6-methyl'l-{[N,N'-dUtert- 
butoxycarbonyl)] [2-{guanidinooxyethyl)aminocarhonylmethyl]}.2-pyridinone 

To a solution of 3-(3-methylphenylsuIfonyl)aniino-6-methyl-l-carboxymediyl-2- 
pyridinone (1.26 g, 3.75 mmol), as prepared in the preceding step. [N.N'-di(,tert- 
butoxycarbonyl)] 2-amino-I-ethoxyguanidine hydrochloride (1.33 g, 3.75 mmol) as prepared 
in step 4 of Example 2. and diisopropylethylamine (1.29 g. 10.0 mmol) in N.N- 
dimethylfoimamide (30 mL) was added Castro's reagent (BOP) (2.0 g. 4.47 mmol). The 
mixture was stirred at room tempcranne overnight Ethyl acetate (150 mL) was added, the 
solution was washed with saturated NaHCO, (2 x 50 mL), 10% citric acid (2 x 50 mL) and 
brine (50 mL), and dried over Na,SO«. After evaporating the solvent in vacuo, the residue was 
purified twice by column chromatography (1 : 1 ethyl acetate : hexane; then 2 % methanol in 
methylene chloride) to give the title compound as a white solid (2.25 g, 92%). 'H-NMR (300 
MHz, CDCl,) 5 947 (s. IH), 8.34 (t. J = 5.1 Hz. IH). 7.66 (m. 4H). 7.48 (d. J = 7.6 Hz. 
IH). 7.32 (m. 2H). 6.00 (d. J = 7.7 Hz, IH). 4.80 (s, 2H), 4.10 (t, J = 5.3 Hz. 2H). 3.59 
(q. J = 5.4 Hz. 2H), 2.38 (s. 3H), 2.25 (s. 3H). 1.55 (s. 9H), 1.45 (s. 9H). 

4. 3-(3-Methylphenylsulfonyl)amino-6-methyl.l.[(3-guanidinooxyethyl) 
aminocarbonylmethyl]-2'pyridinone trifluorocaetate 

A mixture of 3-(3-methylphenylsulfonyl)amino-6-methyl-l-{[;v;iV'-di(r«rr- 
butoxycarbonyl)] [3-(guanidinooxypropyl)aminocari)onylmethyl])-2-pyridmone (2.24 g, 3.44 
mmol), as prepared in the preceding step, and trifluoroacetic acid (10 mL) in methylene 
chloride (20 mL) was stirred at room temperature for 4 h. After evaporating the solvent in 
vacuo, the residue was purified by column chromatography (10% methanol in methylene 
chloride) to give the tide conywund as a white solid (1.59 g, 82%). 'H-NMR (300 MHz, 
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CD3OD) 5 7.61 (m, 2H). 7.47 (d, IH, J = 7.6 Hz), 7.38 (m, 2H), 6.20 (dd, IH. J = 7.7 Hz. 
0.7 Hz), 4.70 (s, 2H), 3.93 (l, 2H, J = 5.2 Hz), 3.48 (i, 2H, J = 5.2 Hz), 2.37 (s, 3H), 2.29 
(s, 3H). Mass spectrum (LCMS, ESI) calcd, for C^iH^.SNfiy 437.5 (M+H); found: 437.2. 
S. 3-(3'Methylphenylsulfonyl)amino-6'methyl'l'[(3- 
5 guanidinooxyethyl)aminocarbonylmethyl]'2'pyridinone hydrochloride 
3-(3-MethyIphenylsulfonyl)amino-6-meihylT 1 -[(3-guanidinooxyethyl) 
aininocarbonylincdiyI]-2-pyridinone trifluorocaetate (2.75 g, 5.0 mmol), as prepared in the 
preceding step, was treated with water (10 mL) and brine (80 mL). The pH of the mixture was 
adjusted to 1 with 20% hydrochloride acid, the resulting mixture was stirred until the product 

10 crystallized The precipitate was collected by filtration, washed with ice cold water, and oven 
dried in vacuo at 45**C for two days to afford the title compound as an off-white solid (2.25 g, 
95%). mp: 177-179**C. 'H-NMR (300 MHz, DMSO-d^ 5 ILl (s, IH), 9.3 (s, IH). 8.6 (t, J 
= 7.5 Hz, IH), 7.75 (br s, 4H), 7.42 (m, 4H), 7.25 (d, J = 7.6 Hz, IH). 6.10 (d, J = 7.7 
Hz,lH), 4.65 (s, 2H), 3.80 (t, J = 5.2 Hz, 2H), 3.40 (q, J = 5.2 Hz, 2H), 2,35 (s, 3H), 2.24 

15 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for C^^K^Slifiy 437.5 (M+H); found: 437.2. 

Example 6 

3-(Benzyloxycarhonyljamino-6'm€thyUl*[(2- 
guanidinooxyethyl)aminocarbonylmethyl]'2'pyridinone trifluoroacetate 



The title compound was prepared form 3-benzyloxycarbonylainino-6-methyH-(^«'t- 
butoxycarbonyhnetbyl)-2-pyridinone, as prepared in step 2 of Example 1, using the procedures 
25 m step 5 of Example 1 and steps 5 & 6 of Example 2. *H-NMR (300 MHz, DMSO-d^ 5 1 1 .03 
(s, IH). 8.47 (t, J = 5.4 Hz, IH), 8.30 (s, IH), 7.76 (br s, 4H), 7.73 (d, J = 7.5 Hz, IH), 
7.40 (m, 5H), 6.18 (d, J = 7.7 Hz, IH), 5.15 (s, 2H), 4.73 (s, 2H), 3.82 (t, J = 5.3 Hz, 2H), 
3.38 (m, 2H), 2.24 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano^hydroxycinnamic add 

matrix) calcd. for Cj^j^N^O^: 417.2 (M + H), 439.2 (M + Na), 455.1 (M + K); Found: 
30 417.3,439.4.455.4. 



20 
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Example 7 

3'(Benzylsulfonyl)amino^6'methyUl*[(l'(l'guanidinooxymethyl) 
cyclopropyl)aminocarbonylmethyl]'2-pyridinone trifluoroacetate 




1 . l'(Benzyloxycarbonylamino)cyclopropanemethanol 

To a solution of l-<benzyloxycaib6nylamino)cyclopropanecarboxylic acid (500 mg, 2.1 
mmol) in teirahydrofuran (5 mL) at 0 was added BiH^. THF (IM, 2.1 mL. 2.1 mmoi). 
The mixture was stirred at ambient temperature overnight, treated with YLflQ^ (1.0 g in 5 mL 
HjO) and extracted with methylene chloride (3 x ID mL). The organic layer was washed with 
brine (10 mL) and dried over Na,S04. After evaporating the solvent, the residue was by 
chromatography (1 : 1 ethyl acetate : hexane) to give tiie title compound as a white solid (200 
mg. 43%). 'H-NMR (300 MHz. Caxaj) 6 7.35 (m, 5H), 5.30 (br s, IH), 5.10 (s, 2H), 3.61 
(s, 2H), 3.02 (br s. IH). 0.86 (s. 4H). 

2. N^ll-(Benzyloxycarbonylamino)cyclopropanemethoxy]phthalimide 

The tide compound was prepared from l-(benzyloxycarbonyIamino) 
cyclopropanemedianol (200 mg, 0.9 mmol). as prepared in die preceding step, using die 
procedure in step 1 of Exanq)le 2, as a white solid (295 mg. 90%). 'H-NMR (300 MHz. 
CDCI3) 5 7.83 (m. 2H). 7.79 (m. 2H). 7.37 (m. 5H), 6.23 (br s. IH). 5.13 (s. 2H). 4.18 (s, 
2H). 0.93 (m, 2H), 0.72 (m. 2H). 

3. [l-(Benzyloxycarbonylamino)cyclopropanemethoxy]amine 

The tide compound was prepared from N-[l-(benzyloxycarbonyIamino) 
cyclopropanemetiiqxy]phthalimide (290 mg. 0.8 mmol). as prepared in the preceding step, 
using the procedure in step 2 of Example 2. as a colorless oil (180 mg. 95%). *H-NMR (300 
MHz. CDQj) 5 7.35 (m. 5H). 5.60 (br s. 2H). 5.23 (br s. IH). 5.09 (s. 2H), 3.64 (s. 2H). 
0.89 (m,4H). 

4 . lNyN'^Di(terUbutoxycarbonyl)J [l^(benzyloxycarbonylamino) 
cyclopropanemethoxyjguanidine 

The tide compound was prepared from [l-(ben2yloxycarbonylamino) 
cyclopropanemcthoxy]aminc (180 mg, 0.76 mmol). as prepared in the preceding step, and 
(//,iV'-di-rm-butoxycarbonyl)amidinopyrazole (280 mg, 0.9 mmol) using die procedure in 
step 3 of Example 2. as a colorless oil (330 mg. 91%). 'H-NMR (300 MHz. CDCl,) 5 9.10 
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(br s. IH). 8.02 (br s. IH). 7.35 (m, 5H). 5.74 (br s. I H). 5.09 (s. 2H). 4.03 (s, 2H). 1.49 
(s. 9H). 1.47 (s, 9H). 0.91 (m, 4H). 

5. IN,N'-Di(tert'butoxycarbonyl)j (1-aminocyclopropanemethoxy) 
guanidine 

5 The title compound was prepared from [MA^'-di(/eft-butoxycarbonyI)] 

[l-(ben2yloxycarbonylamino)cyclopropanemethoxy]guamdine (330 mg, 0.69 ramol), as 
prepared in the preceding step, using the procedure in step 4 of Example 2. as a colorless ofl 

(200 mg. 84%). 'H-NMR (300 MHz, CDC1,)59.09 (brs. IH), 3.96 (s. 2H). 1.52 (s, 9H). 

1.48 (s. 9H), 0.67 (m. 2H), 0.60 (m, 2H). 
10 6 . 3'BenzylsulfonylaminO'6-methyl-l-{[N,N''di(tert'butoxycarbonyl)J 

[l-(l-(guanidinooxymethyi)cycloprdpylamino)carbonylmethyl]}'2-pyridinone 
The title compound was prepared from [iyjV'-di(r£rr-butoxycarbonyl)] 

(l-aminocyclopropanemethoxy)guamdine (100 mg, 0.3 mmol), as prepared in the preceding 

step, and 3-ben2ylsulfonylamino-6-methyl-l-cari»xymediyl-2-pyTidinone (100 mg, 0.3 
15 mmol), as prepared in the step 5 of Example 1, using the procedure in step 5 of Exanqile 2, as 

a colorless foam (120 mg, 60%). 'H-NMR (300 MHz, CDClj) .5 9.08 (br s, IH). 7.74 (s, 
IH). 7.72 (s. IH), 7.31 (d. J = 7.5 Hz, IH), 7.26 (m. 5H), 6.00 (d. J = 7.7 Hz, IH), 4.79 
(s, 2H), 4.30 (s, 2H), 3.97 (s, 2H), 2.31 (s, 3H), 1.51 (s. 9H), 1.48 (s. 9H), 1.04 (m, 2H), 
0.87 (m,2H). 

20 7 . 3-(Benzylsulfonyl)amino-6-methyl-l'[(l'(l.guanidinooxymethyl) 
cyclopropyl)aminocarbonylmethylJ-2-pyridinone trifluoroacetate 

The tide compound was prepared form 3-benzylsulfonylamino-6-methyl-l-{[A/;N'- 
di(ferr-butoxycarbonyi)] (l-(l-<guanidinooxyinetbyl)cycloamino)carbonylmethyl]}-2- 
pyridinone (1 10 mg, 0.166 orniol), as prq»red in the preceding step, using the procedure in 

25 step 6 of Example 2, as a white solid (85 mg, 89%). 'H-NMR (300 MHz, DMSO-dj) 5 1.88 
(brs. IH), 8.78 (s, IH), 8.60 (s. IH), 7.73 (brs, 4H). 7.33 (m, 5H). 7.13 (d, J = 7.5 Hz. 
IH), 6.11 (d, J s-7.7 Hz, IH), 4.71 (s, 2H), 4J0 (s. 2H). 3.80 (s, 2H), 123 (s, 3H), 0.86 
(m. 2H), 0.78 (m, 2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid 
matrix) calcd. for C^^fi^S : 463.2 (M + H), 485.2 (M + Na); Found: 463.1. 485.2. 

30 
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Example 8 

' 3'(Benzylsulfonyl)aminO'6-methyl-I'[(4'guanidinooxy) 
piperidinylcarbonylmethylJ-2-pyridinone trifluoroacetate 



5 




The title compound was prepared from 4-hydroxypiperidine using the procedures in 
steps 6-10 of Example I and steps 5 & 6 of Example 2, as a colorless foam. 'H-NMR (300 
MHz, DMSO-dj) 5 11.14 (s. IH). 8.57 (s, IH). 7.74 (br s. 4H), 7.34 (m. 5H). 7.12 (d, J « 
10 7.6 Hz. IH). 6.09 (d. J = 7.9 Hz. IH). 5.02 (s. 2H). 4J2 (s. 2H). 3.89 (m. 3H). 3.36 (m. 
IH). 3.13 (m. IH), 2.20 (s. 3H), 2.00 (m. IH). 1.81 (m. IH), 1.72 (m. IH). 1.56 (m. IH). 
Mass spectrum (MALDI-TOF, a-cyaiio-4-hydr(Mtycinnamic add matrix) calcd. for 
CjiHjgN^OjS : 477.2 (M + H), 499.2 (M + Na). 515.1 (M + K); Found: 477.0. 498.9. 5 14.9. 

15 Example 9 

3'(3'Chlorobenzylsulfonyl)amino'6-methyl.l.[{2'guanidinooxyethyl) 
aminocarbonylmethylj'2-pyridinone trifluoroacetate 




20 

1. 3'ChlorobTnzylsulfonyl chloride 

A mixture of 3-chlorobenzyl chloride (1.61 g, 10 mmol) and sodium thiosulfete (1.6 g, 
10 mmol) in methanol (10 mL) and water (10 mL) was healed to reflux for 3 h. The mixture 
was cooled to 0 "C and glacial acetic acid (10 mL) and ice were added. Chlorine gas was 

25 bubbled through the resulting suspension for 40 min, periodically adding ice to maintain an ice 
/ liquid mixture. After an additional 1 h, the mixture was extracted with ether (3 x 20 mL), the 
combined extracts were washed with 5% sodium bisulfite (2 x 20 mL). brine (20 mL) and 
dried over Na,SO^. After evaporating the solvent, the residue was purified by flash column 
chromatography (methylene chloride) to give the tide compound as a white solid ( 1 .5 g, 67%). 

30 'H-NMR (300 MHz. CDCl,) 5 7.30 -7 JO (m. 4H). 4.83 (s, 2H). 
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2. 3'(3'ChIorobenzylsulfonyl)aminO'6-methyl-l'(tert' 
hutoxycarbonylmethyl)'2»pyridinone 

The title compound was prepared from 3-chlorobenzylsulfonyI chloride (113 mg, 0.5 
mmol), as prepared in the preceding step, and 3-anxino-6-meihyl-l-(rerr- 
5 butoxycarbonylmethyl)-2-pyridinone (120 mg. 0.5 mmol), as prepared in step 3 of Example 1 , 
using the procedure in step 4 of Example 1, as a white solid (180 mg. 84%). *H-NMR (300 

MHz, CDCI3) 5 7.37 (d, J = 7.6 Hz, IH). 7.30 (m, 4H). 7.20 (s, IH). 6.02 (d, J = 7.7 Hz, 

IH), 4,78 (s, 2H). 4.27 (s. 2H), 2.27 (s, 3H), 1.50 (s, 9H). 

3- 3^(3^Chlorobenzylsulfonyl)aminO'6-methyl'l'Carboxymeihyl'2' 
10 pyridinone 

The title compound was prepared from 3-(3-chlorobenzylsulfonyl)amino-6-methyH- 
(/m-butoxycarbonylmethyl)-2-pyridinonc (170 mg, 0.4 mmol), as prepared in the preceding 
step, using the procedure in step 5 of Example 1, as an off white solid ( 150 mg, 100%). 'H- 

NMR(300MHz, CDCI3) 8 8.83 (s, IH), 7.45 (s. IH), 7.37 (m, 3H), 7.18 (d, J = 7.5 Hz, 
15 IH), 6.11 (d, J = 7.6 Hz, IH), 4.79 (s, 2H), 4.56 (s, 2H), 2.27 (s, 3H). 

4 . 3-(3'Chlorobenzylsulfonyl)amino*6'methyl-l*f[N,N''di(tert' 

butoxycarbonyl)] l2-(guanidinooxyethyl)aminocarbonylmethyl]}-2*pyridinone 
The title compound was prepared from 3-(chlorobenzylsulfonyi)amino-6-mcthyl-l- 

carboxymethyl-2-pyridinone (140 mg, 0.38 mmol), as prepared in the preceding step, and 
20 [NJ^'-di(re/t-butoxycarbonyl)] 2-aminoethoxyguanidine (120 mg, 0.38 mmol), as prepared in 

step 4 of Example 2, using the procedure in step 5 of Example 2, as a colorless foam (140 mg, 

57%). »H-NMR (300 MHz, CDCI3) 5 9.20 ( s, IH), 8.46 (br s, IH), 8.02 (s, IH), 7.59 (s, 
IH), 7.32 (m, 3H), 7.18 (m, IH), 6.00 (d, J = 7.7 Hz, IH), 4.91 (s, 2H), 4.26 (s, 2H), 4.14 
(t, J = 5.3 Hz, 2H), 3.63 (q, J = 5.2 Hz, 2H), 2.31 (s, 3H), 1.52 (s, 9H), 1.49 (s, 9H). 
25 5. 3-(3-Chlorobenzylsulfonyl)amino^6-methyl'l'[(2'guanidinooxyethyl) 
aminocarbonylmethyl]'-2»pyridinone trifluoroacetate 

The tide "compound was prepared from 3-(3-chlorobenzylsulfonyl)amino-6-inethyl-l- 
{ [MiV'-di(rerT-butoxycarbonyl)] [2-(guanidinooxyethyl)aminocarbonylmethyl] }-2-pyridinone 
(140 mg, 0.22 mmol), as prepared in the preceding step, using the procedure in step 6 of 

30 Example 2, as a white solid (95 mg, 74%). 'H-NMR (300 MHz, DMSO-d^) 8 1 1 .00 (s, IH), 

8.74 (s, IH), 8.49 (t, J = 5.5 Hz, IH), 7.74 (br s, 4H), 7.45 (s, IH), 7.40 (m, 3H), 7.18 (d, 
J = 7.5 Hz, IH), 6.12 (d, J = 7.7 Hz, IH), 4.75 (s, 2H), 4.56 (s. 2H), 3.83 (t, J = 5.4 Hz, 

2H), 3.41 (m, 2H), 2.26 (s, 3H). Mass spectrum (MALDI-TOF» a-cyano-4-hydroxycinnamic 

acid matrix) calcd. for C.gH^ClN^OjS : 471.1 (M + H). 493.1 (M + Na), 509.1 (M + K); 
35 Found: 471.2, 493.2. 509.2. 



5 



10 



15 



20 



WO 99/26926 

PCT/US98a5I85 

The Mowing compounds (Example 10 to Example 27 ) were prepaied in a manner 
analogous to Example 9. 



Example 10 

3'(3-Trifluoromethylbenzylsulfonyl)amino-6'methyl.l.[(2- 
guanidinooxyethyl)aminocarboaylmethyl].2-pyridinone trifluoroacetate 




H n H H 

^NH2 

TFA 



'H-NMR (300 MHz, DMSO^ 5 10.97 (s. IH). 8.79 (s, IH). 8 JO (t, J = 4.6 Hz. IH), 7.74 
(br s. 4H). 7.68 (m, 4H). 7.17 (d. J = 7.5 Hz, IH). 6.1 1 (d. J = 7.5 Hz. IH). 4.74 (s. 2H) 
4.68 (s. 2H). 3.83 (t. J = 5.4 Hz. 2H). 3.41 (m, 2H). 2.25 (s. 3H). Mass spectrum (MALDI- 
TOF, a-cyano-4-hydroxycinnanuc acid matrix) calcd. for C.^jjFjNjOjS : 505.1 (M + H), 
527.1 (M +Na). 543.1 (M + K); Found: 505.1, 527.1, 543.1. 

Example 11 

3-(2'Trifluoromethylbemyl)sulfonylaminO'6-methyl.I.[(2' 
guanidinooxyethyl)aminocarbonylmethyl]-2'pyridinone trifluoroacetate 



H H 




'H-NMR (300 MHz, DMSO^ 5 1 1.00 (s, IH), 9.12 (s, IH). 8.50 (t, J = 5.5 Hz, IH). 7.75 
(br s, 4H). 7.68 (m. 3H). 7.57 (m, IH). 7.24 (d. J = 7.6 Hz, IH), 6.16 (d, J = 7.7 Hz. IH). 
4.76 (s. 2H), 4.66 (s, 2H), 3.83 (t, J = 5.4 Hz, 2H), 339 (m, 2H). 2.28 (s. 3H). Mass 
25 spectrum (MALDI-TOF, a-cyano-4-hydtDxycinnamic acid matrix) calcd. for C.„H„F,N.O.S : 

I . , 23 3 6 5 

505.1 (M + H), 527.1 (M + Na); Found: 505.1. 527.1 
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Example 12 

3-(2-Iodobenzylsulfonyl)amino-6-methyUl'l(2-guanidinooxyethyl) 
aminocarbonylmethylj-2'pyridinone trifluoroacetate 



5 




'H-NMR (300 MHz, DMSO-d^ 5 1 1.06 (s, IH). 8.90 (s. IH). 8.51 (t, J = 5.5 Hz, IH). 7.89 
(d, J s 7.9 Hz, IH), 7.78 (br s. 4H), 7.52 (d. J = 7.7 Hz. IH), 7.39 (t, J = 7.5 Hz. IH). 
7.24 (d. J = 7J Hz, IH), 7.09 (t, J = 7.6 Hz, IH), 6.15 (d, J = 7.7 Hz, IH). 4.75 (s, 2H). 
10 4.65 (s. 2H), 3.83 (t, J « 5.4 Hz, 2H), 3,41 (m, 2H), 2.27 (s. 3H). Mass spectrum (MALDI- 
TOF, a-cyano-4-hydroxycinnanuc acid matrix) calcd. for CuHjjINjOjS : 563.1 (M + H). 
585.1 (M + Na): Found: 562.7, 5i84.7. . 

Example 13 

15 3-{2'Chlorobenzyl5ulfonyl)amino-6-methyl-l'l(2-guanidinooxyethyl) 
aminocarbonylmethylJ-2-pyridinone trifluoroacetate 




20 'H-NMR (300 MHz, DMSO-d^) 5 10.95 (s, IH). 8.90 (s, IH). 8.50 (t. J = 5.5 Hz. IH). 7.70 
(br s. 4H), 7.54 (d, J « 7.1 Hz, IH). 7.48 (d, J = 7.5 Hz. IH), 7J6 (t, J « 7.3 Hz. 2H). 
7.20 (d, J = 7.5 Hz, IH), 6.14 (d, J = 7.7 Hz. IH), 4.75 (s. 2H). 4.66 (s. 2H), 3.83 (t. J = 

5.3 Hz, 2H). 3.41 (m. 2H). 2.27 (s, 3H). Mass spectram (MALDI-TOF. a-cyano-4- 

hydroxycinnamic acid matrix) calpd. for C.jHjjClNjOjS : 471.1 (M + H), 493.1 (M + Na); 
25 Found: 470.7, 492.7. 



wo 99/26926 



6S 



PCT/US98/25185 



Example 14 

3'(2'Bromobenzylsulfonyl)aminO'6-methyl.l.[(2-gttanidinooxyethyl) 
aminoearbonylmethylJ-2-pyridinone trifluoroacetate 




'H-NMR (300 MHz, DMSO^ 5 10.99 ($, IK), 8.91 (s. IH), 8 JO (t. J = 5.6 Hz, IH), 7.74 
(br s. 4H). 7.65 (d, J = 7.8 Hz. IH). 7.55 (d. J = 7.6 Hz, IH). 7.38 (t. J = 7.5 Hz. IH). 
7.29 (t. J « 7.7 Hz. IH). 7.21 (d, J = 7J Hz, IH). 6.14 (d, J = 7.7 Hz, IH). 4.75 (s. 2H). 
10 4.67 (s. 2H). 3.83 (t, J = 5.3 Hz, 2H). 3.41 (m. 2H). 2.27 (s, 3H). Mass spectmm (MALDI- 
TOF. a-cyano-4-hydroxycinnainic add matrix) calcd. for CuHjjBrNjOjS : 515.1 (M + H), 
537.1 (M + Na); Found: 514.8, 536.7. 

Example 15 

15 3-(3'Fluorobenzylsulfonyl)amino-6-metkyl-I.[(2-gttanidinooxyethyl) 
aminocarhonylmethyl]-2'pyridinone trifluoroaeetate 



20 'H-NMR (300 MHz, DMSO-d^) 5 10.92 (s, IH). 8.73 (s, IH), 8.49 (t, J = 5.4 Hz, IH). 7.69 
(br s. 4H). 7.38 (m,-lH). 7.22 (m, 3H), 7.17 (d, J = 7.5 Hz. IH). 6.12 (d. J = 7.7 Hz. IH). 
4.74 (s. 2H). 4.56 (s. 2H). 3.83 (t. J = 5.3 Hz, 2H), 3.39 (m, 2H). 2.26 (s, 3H). Mass 
spectram (MALDI-TOF, a-cyano-4-hydroxycinnainic add mairix) calcd. for CjjHjjFNjOjS : 
455.2 (M + H). 477.1 (M + Na). 493. 1 (M + K); Found: 4553, 4773, 493.2. 
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Example 16 

3-(4'ChlorobenzyUulfonyl)aminO'6-methyl.J.[(2-guanidinooxyethyl) 
aminocarbonylmethyl]-2-pyridinone trijluoroacetate 



5 




'H-NMR (300 MHz, DMSO-d^) 5 1 1.02 (s. IH). 8.66 (s, IH). 8.50 (t, J = 5.5 Hz. IH). 7.75 
(br s. 4H). 7.39 (s, 4H). 7.16 (d, J = 7.5 Hz, IH). 6.1 1 (d, J = 7.6 Hz, IH). 4.74 (s, 2H), 
4.54 (s. 2H). 3.83 (t, J = 5.4 Hz, 2H). 3.41 (m, 2H). 2.26 (s. 3H). Mass spectrum (MALDI- 
10 TOF, a-cyano^hydroxycinnamic add matrix) calcd. for C^^CVtifi^S : 471.1 (M + H), 
493.1 (M + Na): Found: 471.1. 493.1. 

Example 17 

3'((2-Chloro-6-flttorb)benzylsulfonyl)aminO'6-tnethyl-I.[(2' 
15 guanidinooxyethyl)aminocaTbonylmethyl]-2-pyridinone trifluoroacetate 



'H-NMR (300 MHz, DMSO-d,) 5 10.96 (s. IH), 9.1 1 (s. IH). 8.49 (t. J = 5.5 Hz, IH). 7.71 
20 (br s. 4H). 7.45 (dd, J = 8.1, 2.1 Hz, IH), 7.37 (d, J = 7.6 Hz, IH). 7.28 (d. J = 8.1 Hz, 
IH). 7.23 (d. J ^^5 Hz. IH), 6.16 (d, J = 7.8 Hz. IH). 4.74 (s. 2H). 4.68 (s. 2H)7 3.83 (t, 
. J = 5.4 Hz, 2H), 3.40 (t, J = 53 Hz. 2H), 2.27 (s. 3H). Mass spectnim (MALDI-TOF. a- 

cyano-4-hydroxycinnamic acid matrix) calcd. for C„HaClFNjOjS : 489. 1 (M + H), 51 1.1 (M 
+ Na); Found: 488.9, 510.9. 
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Example 18 

3-{2'Fluorobenzylsulfonyl)amino-6-methyl-l-l(2-guanidinooxyethyl) 
aminocarbonylmethylJ-2-pyridinone trifluoroacetate 



5 




'H-NMR (300 MHz, DMSO-d^) 5 11.03 (s. IH), 8.86 (s, IH). 8.51 (t, J = 5.5 Hz. IH). 7.76 
(br s. 4H). 7.47 (m. 2H). 7.20 (m. 3H), 6.13 (d, J = 7.7 Hz, IH). 4.74 (s. 2H). 4.55 (s. 
2H). 3.83 (t, J = 5.5 Hz, 2H). 3.39 (t, J = 5.6 Hz. 2H), 2.26 (s, 3H). Mass specoum 
10 (MALDI-TOF, a<yano-4-hydroxyciimamic add mairix) calcd. for C„Hj,FNjOjS : 455.2' ^ 
+ H), 477.1 (M + Na): Found: 455,0, 477.1. 

Example 19 

3-(4-Fluorobenzylsulfonyl)amino-6-methyl'I-[(2-guanidinooxyethyl) 
15 aminoearbonylmethylj'2-pyridinone trifluoroacetate 



'H-NMR (300 MHz, DMSO-d.) 5 11.04 (s, IH), 8.63 (s, IH), 8.51 (t, J = 5.6 Hz, IH). 7.76 
20 (br s, 4H), 7J9 (m, 2H), 7.16 (m. 3H), 6.11 (d, J = 7.7 Hz. IH). 4.74 (s, 2H). 4.53 (s. 
2H). 3.84 (t, J =.5.3. Hz. 2H). 3.41 (t, J = 5 J Hz, 2H), 2.25 (s, 3H). Mass specttum 

(MAUDI-TOF, a-cyano-4-hydroxycinnanuc arid matrix) calcd. for CigHaFNjOjS : 455.2 
(M + H), 477. 1 (M + Na); Found: 455.0, 476.9. 




wo 99/26926 



71 



PCTAJS98/2S185 



Example 20 

3-(2,3'Dichlorobenzylsulfonyl)aminO'6-methyl-l'[(2' 
guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone trifluoroacetate 



5 




'H-NMR (300 MHz, DMSO-d^ 8 10.92 (s. IH), 9.02 (s. IH). 8.49 (t, J = 5.5 Hz, IH). 7.69 
(br s, 4H). 7.64 (d. J = 8.0 Hz, IH), 7.54 (d. J = 7.7 Hz, IH), 7.36 (t, J = 7.9 Hz, IH), 
7.23 (d, J = 7.5 Hz, IH). 6.15 (d, J = 7.7 Hz. IH). 4.75 (s. 4H). 3.83 (t, J « 5.3 Hz, 2H). 
10 3.41 (t, J = 5.5 Hz, 2H). 2.27 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4- 

hydroxyciimamic acid matrix) calcd. for C„HjjCljNjO,S : 505.1 (M + H), 527.1 (M + Na); 
Found: 504.8, 527.1. 

Example 21 

15 3-(3,4-Difluorobenzylsulfonyl)amino-6'methyl-l-[(2' 

guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone trifluoroacetate 




20 'H-NMR (300 MHz, DMSaO 6 10.99 (s, IH), 8.77 (s. IH), 8.49 (t, J = 5.5 Hz, IH). 7.67 
(br s. 4H). 7.49 (m. IH). 7.42 (m, IH). 7.24 (m. IH). 7.19 (d, J = 7.5 Hz. IH). 6.t3 (d, J s 
7.7 Hz. IH). 4.74 (s. 2H). 4.54 (s. 2H). 3.83 (t, J = 5.3 Hz, 2H). 3.39 (t. J = 5.4 Hz. 2H), 

2.26 (s. 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydtoxyciimaiiiic acid matrix) calcd. 
for CjjHaFjNjOjS : 473.1 (M + H). 495.1 (M + Na); Found: 473.1. 495.1. 
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Example 22 

3'(2,4'Dichlorobenzylsulfonyl)aminO'6-methyl-l-[(2- 
guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone tri/luoroacetate 



'H-NMR (300 MHz, DMSO-d^ 8 10.99 (s. IH). 8.99 (s. IH). 8.51 (t. J = 5J Hz, IH). 7.74 
(br s, 4H), 7.66 (s. IH), 7.58 (d. J = 8.4 Hz, IH). 7.44 (d, J = 8.3 Hz, IH). 7.22 (d, J = 7.6 
Hz, IH). 6.15 (d, J = 7.9 Hz, IH), 4.75 (s, 2H), 4.66 (s, 2H). 3.83 (t, J = 5.3 Hz. 2H). 
10 3.41 (t, J = 5.2 Hz, 2H), 2.27 (s. 3H). Mass spectrum (MALDI-TOF. a-cyano-4- 

hydroxycinnamic acid matrix) calcd. for C^,H„Cl^fi,S : 505.1 (M + H), 527.1 (M + Na); 
Found: 505.1. 527.1. 

Example 23 

15 3'(2,5-Dichlorobenzylsulfonyl)amino-6'methyl'l-[(2' 

guanidinooxyethyl)aminocarbonylmetkyl]-2-pyridinone tri/luoroacetate 



20 'H-NMR (300 MHz. DMSO-d,) 5 10.95 (s, IH), 9.07 (s. IH), 8.49 (t, J = 5.5 Hz, IH), 7.71 
(br s. 4H), 7.66 (s, IH), 7.52 (d, J = 8.5 Hz. lit), 7.45 (d, J = 8.6 Hz. IH). 7.24 (d, J « 7.5 
Hz, IH). 6.15 (d. J = 7.8 Hz. IH), 4.76 (s, 2H), 4.67 (s, 2H). 3.83 (t, J * 5.4 Hz, 2H), 
3J8 (I. J = 5.5 Hz, 2H). 2.27 (s, 3H). Mass spectram (MALDI-TOF. a-cyano-4- 

hydroxycmnamic acid matrix) calcd. for C„HjjCljNjOjS : 505.1 (M + H). 527.1 (M + Na); 
25 Found: 505.1. 526.9. 
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Example 24 
3-(3,4-Dichlorobenzylsulfonyl)amino-6'methyl'I-[(2' 
guanidinooxyethyl)aminoearhonylmethylJ'2-pyridinone. trifluoroacetate 




!-N. JJv.^ ^ JM. ,NH2 



TFA 



'H-NMR (300 MHz. DMSO-dj) 5 10.96 (s. IH). 8.82 (s, IH). 8.50 (t, J = 5.5 Hz, IH), 7.72 
(br s, 4H). 7.66 (s, IH). 7.61 (d, J = 8.3 Hz. IH). 7.60 (d, J = 8.3 Hz. IH). 7.22 (d. J = 7.6 
Hz. IH), 6.12 (d. J = 7.7 Hz, IH). 4.75 (s. 2H), 4J9 (s. 2H), 3.83 (t. J = 5.4 Hz, 2H). 
.338 (m. 2H), 2.26 (s. 3H). Mass spectrum (MALDI-TOF. a-cyano-4-hydiDxycinnaimc add 
matrix) calcd. for C,^C\^fi^ : 505.1 (M + H). 527.1 (M + Na); Found: 504.8, 526.8. 



Example 25 

3-(l'naphthalenylmethylsulfonyl)amino-6-methyl-l-[(2- 
15 guanidinooxyethyl)aminocarbonylmethylJ-2-pyridinone trifluoroacetate 




'H-NMR (300 \Oiz, DMSO-d,) 5 1 1.02 (s. IH), 8.72 (s, IH). 8.51 (t, J = 5.5 Hz, IH). 8.20 
(m. IH). 7.93 (m, IH). 7.75 (br s, 4H). 7.67 (m, IH), 7.53 (m. 4H), 7.16 (d. J = 7.5 Hz, 
IH), 6.10 (d. J = 7.5 Hz, IH), 5.08 (s, 2H), 4.74 (s, 2H), 3.84 (t, J = 5.2 Hz, 2H). 3.42 (i. 
J = 5.3 Hz, 2H). 2.26 (s, 3H). Mass spectrum (LCMS. ESI) calcd. for C^jgNjOjS : 487.5 
(M + H); Found: 487.8. 
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Example 26 

3-(2-naphthalenylmethylsulfoayl)amino-6-methyl.l.[(2. 
guanidinooxyethyl)aminocarbonylmethylh2.pyridinone trifluoroacetate 



5 




'H-NMR (300 MHz. DMSO^ 5 11.06 (s. IH). 8.62 (s. IH). 8.52 (t, J = 5.3 Hz, IH), 7.86 
(m. 4H), 7.78 (br s, 4H). 7.52 (m. 3H). 7.21 (d, J = 7.5 Hz. IH), 6.07 (d, J = 7.7 Hz, IH). 
4.74 (s. 2H). 4.69 (s. 2H). 3.85 (t, J = 5.2 Hz, 2H). 3.43 (t, J = 5.3 Hz, 2H). 2.22 (s.' 3H).* 
Mass spectrum (LCMS, ESI) calcd. for 0,^,0^ : 487.5 (M + H); Found: 487.1. 

Example 27 

3-(2-Methylbenzylsulfonyl)amino-6-methyl-l-[(2- 
guanidinooxyethyl)aminocarhonylmetkyl].2.pyridinone trifluoroacetate 




'H-NMR (300 MHz, DMSO-d,) 5 1 1.07 (s. IH). 8.72 (s, IH). 8.51 (t. J = 5.5 Hz, IH). 7.78 
(br s, 4H). 7.21 (m, 4H), 7.12 (d, J = 7.5 Hz, IH), 6.1 1 (d, J = 7.7 Hz. IH). 4.75 (s, 2H), 
4.54 (s, 2H). 3.83-(r, J = 5.4 Hz, 2H). 3.41 (t. J = 5.4 Hz, 2H). 2.34 (s, 3H). 2,26 Cs. 3H). 
Mass spectrum (LCMS. ESI) calcd. for C,^NjO,S : 451 J (M + H); Found: 451^. 

Example 28 

3-(3-Chlorobenzylsulfonyl).N'methylaminO'6-metkyl.l.[(2- 
guanidinooxyethyl)aminocarbonylmetkyl].2-pyridinone trifluoroacetate 
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1. 3*(3'ChlorobenzylsulfonyiyN-methylamino*6-methyUl-(tert' 
hutoxycarhonylmethyiyi-pyridinone 

To a suspension of 3-(3-chlorobenzylsulfonyl)amino-6-methyl-l-(rerr- 
butoxycarbonylmethyl)-2-pyridinone (190 mg. 0.44 minol), as prepared in step 2 of Example 
9, and potassium carbonate (276 mg, 2.0 mmol) in acetonitrie (10 mL) was added iodomethane 
(142 mg, 1.0 mmol). The mixture was stirred at ambient temperature overnight Water (50 
mL) was added to the mixture, extracted with ethyl acetate (3 x 30 mL). The organic layer was 
washed with brine (2 x 30 mL) and dried over Na2S04. The solvent was evaporated to give the 
tide compound as a colorless foam (195 mg. 100%). *H-NMR (300 MHz, CDClj) 5 7.51 (s, 

IH), 7.48 (d, J = 7.5 Hz, IH). 7.33 (m, 3H), 6.11 (d, J = 7.6 Hz, IH), 4.75 (s, 2H), 4.38 
(s, 2H), 3.22 (s, 3H). 2.33 (s, 3H), 1.49 (s, 9H). 

.2 . 3'{3^Chlorobenzylsulfonyl)^N'methylaminO'6'methyUl^[(2^ 
guanidinooxyethyl)aminocarbonylmethyl]'2'pyridinone trifluoroacetate 

The dde compound was prepared from 3-(3-chlon)benzylsulfonyI)-^-nietfiylamino-6- 
methyl-l-(teit-butoxycarbonylmethyl)-2-pyridmone, as prepared in the preceding step, using 
the procedures in step 5 of Example 1 and steps 5 and 6 of Example 2, as a white solid. 'H- 

NMR (300 MHz, DMSO-d,) 8 10.97 (s, IH), 8.50 (t, J = 5.5 Hz, IH), 7.73 (br s, 4H), 7.53 

(s, IH), 7.42 (m, 3H), 7.37 (d, J = 7.5 Hz, IH), 6.12 (d, J = 7.5 Hz. IH), 4.76 (s, 2H), 
4.53 (s, 2H), 3.83 (t, J = 5.4 Hz, 2H), 3.39 (t, J = 5.5 Hz, 2H). 3.05 (s, 3H), 2.31 (s, 3H). 

Mass spectrum (MALDI-TOF, a-cyano4-hydroxycinnamic acid matrix) calcd. for 

C,^25ClN,OsS : 485.1 (M + H), 507.1 (M + Na); Found: 485.1. 507.1. 

Example 29 

3'(3,4'DichlorobenzylsulfonyiyN-methylamino-6^methyUl'[(2' 
guanidinooxyethyl)aminocarbonylmethylJ-2-pyridinone trifluoroacetate 



The tide compound was prepared in a manner analogous to Example 28, *H-NMR 

(300 MHz, DMSOkI^) 6 10.97 (s, IH), 8.51 (t, J = 5.5 Hz, IH), 7.74 (br s, 5H), 7.66 (d, J 

= 8.2 Hz. IH), 7.45 (m, IH), 7.42 (d, J = 7.5 Hz, IH), 6.22 (d, J = 7.6 Hz, IH), 4.77 (s. 
2H). 4.55 (s, 2H). 3.83 (t, J = 5.3 Hz, 2H). 3.39 (t, J = 5.6 Hz, 2H), 3.05 (s, 3H), 2.32 (s. 
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3H). Mass spectrum (MALDI-TOF. a-cyan<M-hydroxycinnamic acid matrix) calcd. for 
C„Hj,CljNAS 519.1 (M + H). 541.1 (M + Na); Found: 519.3. 541.4. 

Example 30 

3-(2-Chlorophenyl5ulfonyl)amino-6-methyl'l'[(2' 
guanidinooxyethyl)aminocarbonylmethyl].2.pyridinone tnfluoroacetate 



NH TFA 
N NH2 



10 1 . 3.(Benzyloxycarbonyl)amino-6.methyl.l.carboxymethyl.2-pyridinone: 
To a solution of 3-benzyloxycarbonylamino-6.methyl-l-(/m-butoxycarbonylmethyl)-2- 
pyridinone (6.0 g, 17 mmol). as prepared in step 2 of Example 1. in methylene chloride (12 
mL) was added trifluoroacedc add (12 mL) and the reaction stirred at ambient temperature. 
After 30 minutes die reaction was concentrated m vacuo, dissolved in methylene chloride, and 
dUuted with hexane. The precipitated product was coUected by filtradon and dried in vacuo 
giving a quantitative yield of white soUd. 'H NMR (300 MHz. DMSO-d^) 5 13. 17 (br s. IH), 

8.36 (s. IH). 7.74 (d, IH. J = 7.5 Hz), 7.35 (m, 5H). 6.18 (d. IH, J = 7.7 Hz). 5.15 (s. 
2H), 4.77 (s. 2H), 2.25 (s, 3H). 

2 . 3.BenzyloxycarbonylaminO'6-methyl-l.{[N,N'-di(tert.butoxycarbonyl) J 
l2'(guanidinooxyethyl)aminoearbonyl]}.2-pyridinone: To a solution of 
3-(ben2yIoxycarbonyl)amino-6-methyl.l-carboxynjethyl-2-pyridinone (0.85 g, 2.5 mmol). as 
prepared in the preceding step, and [W-di(reit-butoxycarbonyl)] 3-amino-l-cthoxyguanidine 
(0.86 g, 2.7 mmol). as prepared in step 4 of Example 2. in MA^dimethylformamide (42 mL). 
was added MiV-diisopropylethylamine (0.59 mL. 3.4 nmiol) and Castro's reagem (BOP; 1.31 
g. 3.0 mmol). After stirring 2 hours at ambient temperature, the reaction was concentrated in 
vacuo and the cmde product recrystallized from 3 : 1 ethyl acetate:hexane giving a colorless 
soUd. 'HNMR(300MHz.DMSO-dJ5 9.11 (s. IH). 8.71 (s. IH). 8.36 (m. IH). 8.30 (s. 
IH). 7.74 (d, IH, J = 7.6 Hz), 7.37 (m, 5H). 6.16 (d. IH. J = 8.1 Hz). 5.15 (s. 2H). 4.72 
(s, 2H), 3.87 (t, 2H. J = 5 Hz). 339 (m, 2H). 181 (d. 2H. J = 1 1 Hz). 2.24 (s. 3H). 1 42 
(s. 9H), 1.39 (s, 9H). 

3 . 3'AminO'6-methyl.l.{[N,N'.di(tert-butoxycarbonyl)J 
l2'(guanidinooxyethyl)aminocarbonyl]}.2-pyridinone: To a solution of 
3-benzyloxycarbonylamino-6-methyl. 1 -{ [iV,yV'Kli(f«rr-butoxycarbonyl)] 
[2KguanidinooxyediyI)aminocarbonyl]).2-pyridinone (0.80 g. 1 J mmol). as prepared in the 
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preceding step, in 2:1 cthanolrietrahydrofuran (96 mL) was added 10% paUadiura (0) on 
activated carbon (64 mg). After degassing and backfilling with nitrogen, the reaction was 
stirred under hydrogen gas at atmospheric pressure for 1 hour, filtered through C:elite, and the 
filtrate concentrated in vacuo giving a colorless solid that was used without further purification. 
5 4. 3'(2'Chloroph€nylsulfonyl)aminO'6-methyUl^f[N,N''di(tert' 

butoxycarbonyl)] [2'(guanidinooxyethyl)aminocarbonylJ}'2-pyridinone: To a 
solution of 3-anuno-6-methyl- 1 - { [A/;//'-di(/err-bu toxycarbonyl)] [2-(guanidinooxyethyl) 
aminocarbonyl]}-2-pyridinone (0.11 g, 0.23 nunol), as prepared in the preceding step, in 
methylene chloride (4 mL) was added 2-chloroben2enesulfonyl chloride (0.048 g, 0.23 mmol) 

10 and Mmethylmorpholine (0.024 mL, 0.22 mmol). After stirring 4 hours at ambient 
temperature, the reaction was diluted with additional methylene chloride and washed with 
saturated aqueous NaHCOj, 10% aqueous citric acid, and brine. The organic layer was then 
separated and evaporated in vacuo and the crude product used without ftirther purification. 
5. 3-(2-Chlorophenylsulfonyl)amino-6-m€thyl'l^[(2-guanidinooxy ethyl) 

15 aminocarhonylmethyl]'2'pyridinone trifluoroacetate: 3-(2-Chlorophenylsulfonyl) 
amino-6-methyl-l-{ [//.iV-di(tert-butoxycarbonyl)] [2-(guanidinooxyethyI)aminocari)onyl] } 
-2-pyridinone, as prepared in the preceding step, was dissolved in methylene chloride (ca. 4 
mL) and treated with neat trifluoroacetic acid (ca. 2 mL) at ambient temperature for 4 hours. 
After evaporation, the cmde product was dissolved in methylene chloride, washed with 

20 saturated aqueous NaHCOj, 10% aqueous citric acid, and brine, dried over Na^SO^, filtered 
and evaporated. The crude product was then purified on a Waters silica Sep-Pak (gradient 
clution: 10 - 50% ethyl acetate in metiiylene chloride) giving the title compound (6.1 1 g, 89%). 
*H NMR (300 MHz, DMSO-d^ 5 10.97 (s, IH), 9.21 (s, IH), 8.45 (t, IH. J = 5.6 Hz), 8.01 
(m, IH), 7.73 (br s, 4H). 7.64 (m, 2H). 7.49 (m, IH), 7.21 (d, IH, J = 7.6 Hz), 6.08 (d, 

25 IH, J = 7.9 Hz), 4.64 (s, 2H), 3.80 (t, 2H, J = 5.3 Hz), 3.40 (m, 2H), 2. 19 (s, 3H). Mass 

spectrum (MALDI-TOF, a -cyano-4.hydroxycinnamic acid matrix) calcd. for Cj^HjiN^OjSCl: 
- 479.1 (M+Na), 45J.1 (M+H). Found: 479.4, 4573. 



30 



Example 31 

3'(4'Chlorophenylsulfonyl)aminO'6'rnethyl'l'[(2'guanidinooxyetliyl) 
aminocarbonylmethyl]'2-pyridinone trifluoroacetate 




10 
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PCTA;S98/251S5 

'i'J* compound was prepared as i„ p . 
4-hlorobenzenesu,fo„y, chloride (0.048 g 023 m»on I ''^^ 

'0-94 (s. i„, ,.0 (, iH, 8.41 i„ ' ^ ^^^^ ^ -^0^^ S 

^•3 HZ). 3.39 2H). 2.20 (s 3 J ^"^^ ^H). 3.79 (c. 2H. ; = 

hyd^xycianan^c acid call' ^^^0^^ 

Found: 479.4.457.0. C„H„N,0^ci: 479.1 (M+Na). 457.1 (M+H). 

Example 32 

^•(Pf'^"ylsulfonyl)amino.6.methyi.J.rn «. -v- 

a'ninocartonylmeihylJ.S n!Z ' ^^^'^"^"'^-^^'J'-^O 
'"""y^J-^'Pyndinone trifluoroacetate 



15 



20 



25 



The title compound was preoaied n 
Chloride (0.030,^ 0^ ™.„. « NMR * o,^, 

Example 33 

^•<^-^^ior^henylsulfonyl)amino.6.methyl.l.r(2 .u. v 




I. "f^A 



^2 



30 



TTie title compound was prepared as in v , 

3-chIorobenzenesulfonylcWoride(0.048 g 0 23 mrn1u^ 

^ U4 (br s, IH). 9.63 (s. IH). 8. 5 Js IH 7^ ^ ^ 

-H..7.6.).6.11Cd.lH.-^^^^^^^^ 



wo 99/26926 PCT/US98/2iS185 

(ra. 2H). 2.20 (s, 3H). Mass spectium (MALDI-TOF. a-cyano4-hydroxycinnamic acid 
matrix) calcd. for C^Hj.NjOjSCl: 479.1 (M+Na), 457.1 (M+H). Found: 479.0. 457.0. 

Example 34 

3-(2-Methylsulfonylphenyl)sulfonylamino-6-methyl'l'[(2- 
guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone trifluoroacetate 




•TFA 



The title compound was prepared io a manner analogous to Exaoqjie 30. 'H-NMR 
(300 MHz. DMSO-d^ S 8.32 (t, J = 5.5 Hz, IH). 8.21 (d. J = 7.6 Hz, IH). 8.13 (d. J = 7.5 
Hz, H). 7.92 (m. 2H). 7.43 (d, J = 7.4 Hz, IH). 6.21 (br s. 4H), 6.12 (d. J = 7.5 Hz. IH). 
4.58 (s. 2H). 3.68 (t, J = 5.4 Hz, 2H), 3.47 (s. 3H). 3.29 (t, 2H. J = 5.6 Hz). 2.17 (s. 3H). 
Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 

CigH^NsOjSj : 501.1 (M + H), 523.1 (M + Na), 539.1 (M + K); Found: 501.1. 523.3. 
539.4. 

Example 35 

3-(2-Naphthalenylsulfottyl)aminO'6-methyl-l-[(2-guanidinooxyethyl) 
amiMcarbonylmethyl]-2'pyridinone trifluoroacetate 

1. 3'(2-Naphthalenylsulfonyl)amino-6-methyl-l-{[N,N'-di(tert- 
butoxycarbonyl)] [2'(guanidinooxyethyl)aminocarbonyl]}'2-pyridinone: To a 
solution of 3-amino-6-methyl-l-{[N,A^'-di(tert-butoxycarbonyl)] [2-(guanidinooxyethyI) 
aminocarbonyl])-2-pyridinone (0.050 g. 0.10 mmol), as prepared in step 3 of Example 30. in 
methylene chloride (2 mL) was added 2-naphthalenesulfonyl chloride (0.023 g, O.IO mmol) 
and diethylaminomethyl-polystyrene resin (0.033 g. ca. 0. 10 mmol).' After stirring 5 hours at 
ambient temperature, aminomethylated polystyrene resin (0.10 g. ca. 0.20 mmol) and more 
methylene chloride (2 mL) were added and the reaction was stirred an additional 16 hours. The 
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resulting suspension was poured onto a Waters silica Sep-Pak and eluted with 10 - 50% ethyl 
a c etate in methylene chloride, and the eluted product concentrated in vacuo and used directly in 
the next step. 

2. 3'(2-Naphthalenylsulfonyl)amino^6*methyl-l^[(2'guanidinooxyeihyl) 
5 aminocarbonylmethylh2^pyridinone trifluoroacetate: The product of the preceding 
step was dissolved in mediyleae chloride (ca. 2 mL) and treated with neat txifluoroacetc add 
(ca. 1 mL) at ambient ten^Deiature for 4 hours. After evaporation, the crude product was 
purified on a Waters silica Sep-Pak with 5% methanol in methylene chloride giving the title 
compound (0,007 g, 12%). 'H NMR (300 MHz, DMSO<y 5 8,42 (m, IH). 7.98 (m, 3H), 
10 7.78 (dd. IH. J = 8.7 Hz, 1.9 Hz). 7.63 (m, 2H), 7.55 (d, IH, J = 7.6 Hz), 6.19 (dd, IH, J 
= 7.7 Hz, 0.8 Hz). 4.64 (s, 2H). 3.83 (t, 2H. J = 5 Hz). 3.42 (t, 2H, J = 5 Hz), 2.26 (s, 3H). 
Mass spectrum (LCMS, ESI) calcd. for C^HjiN^OjSa: 473.3 (M+H). Found: 473.2. 

Example 36 

15 3^{4'Bromophenylsulfonyl)amino»6^methyUl'[(2-guanidinooxyethyl) 
aminocarbonylmethyl]'2*pyridinon€ trifluoroacetate 



20 The title cooipouDd was prepared as in Example 35 starting with 

4-bromoben2enesulfonyl chloride (0.026 g, 0.10 mmol). 'H NMR (300 MHz. DMSO-dj) 5 

10.90 (s, IH). 9.51 (s, IH), 8.41 (t, IH. J = 5.6 Hz). 7.71 (m, 8H). 7.28 (d, IH, J = 7.5 
Hz). 6.11 (d. IH. J = 7.7 Hz). 4.60 (s. 2H), 4.11 (m, 2H), 3.79 (t, 2H, J = 5.3 Hz). 3.40 
(m. 2H), 2.20 (s. 3H). Mass spectnnn (LCMS, ESI) calcd. for C„Hj,NjOjSBr: 503.0 
25 (M+H). Found: '503.0. 

Example 37 

3'(4-Fluorophenyl5ulfonyl)amino-6'methyl-l'[(2'guanidinooxyethyl) 
aminocarbonylmethylj'2-pyridinone trifluoroacetate 

30 



TFA 
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The title compound was prepared as in Example 35 starting with 
4-nuoroben2enesulfonyl chloride (0.020 g. 0.10 mmol). 'H NMR (300 MHz, DMSO-d^ 6 
10.90 (s. IH). 9.41 (s. IH). 8.41 (t. IH. J = 5.7 Hz). 7.87 (m. 2H). 7.68 (br s. 4H). 7.36 
(m. 2H). 7.28 (d. IH, J = 7.5 Hz). 6.10 (d. IH. J = 7.7 Hz). 4.60 (s. 2H). 4.10 (brd s. 2H). 
3.79 (t. 2H. 5.3 Hz). 3.41 (m. 2H). 2.20 (s. 3H). Mass spectrum (LCMS. ESI) calcd. for 
CpHjiNjO^F: 441.2 (M+H). Found: 441.2. 



Example 38 

3'(4-lodophenylsulfonyl)amino-6'methyl.l.[(2-guanidinooxyethyl) 
aminoearbonylmethyl].2'pyridinone trifluoroacetate 

The tide compound was prepared as in Example 35 starting with 4-iodoben2enesulfonyl 
chloride (0.030 g. 0.10 mmol). 'H NMR (300 MHz, DMSO-dj) 5 10.95 (s, IH). 9.48 (s. 
IH), 8.42 (t. IH. J = 5.6 Hz). 7.91 (d, 2H. J = 8.6 Hz). 7.72 (br s. 4H), 7.56 (d. 2H. J = 
8.6 Hz). 7.27 (d. IH. J = 7.6 Hz). 6.10 (d, IH. J = 7.7 Hz). 4.60 (s. 2H). 3.80 (t. 2H. J = 
5.3 Hz). 3.39 (m. 2H). 2.20 (s. 3H). Mass spectrum (LCMS. ESI) calcd. for CnHj.N.OjSI: 
549.1 (M+H). Found: 549.0. 

Example 39 

3-(^-Methoxyphenylsulfottyl)amino-6'methyl.l.[(2-guanidinooxyethyl) 
aminocarbonylmethylJ-2-pyridinone trifluoroacetate 

The dde compound was prepared as in Example 35 starting with 
4-methoxybenzenesuIfonyl chloride (0.021 g. O.IO mmol). 'H NMR (300 MHz, DMSO-dj) 5 
10.93 (s. IH). 9.11 (s. IH). 8.42 (m, IH). 7.77 (d, 2H. J = 9.0 Hz). 7.67 (m. 4H), 7.24 (d. 
IH. J = 7.5 Hz). 7.04 (d. 2H. J = 8.9 Hz). 6.08 (d, IH. J = 8.0 Hz). 4.61 (s. 2H). 3.79 (m. 
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3 /V Example 40 



10 



15 



11» "Me ««pou:ri ^ 
J = 5.3 Hz,. 3.41 to 2H,. 2J5 s 3ffi' J,, t " ^H), 3.79 ft 



Trifi Example 41 



20 




H [j NHg 



title compound was pre areH 

f ^ = 8.0 Hz,. ,.0, <^ , „ J; «; ' = " Hz,. S.,5 (. ,„, ,0, 

'H. J , 7J Hz). 6.12 (4 ,„ , . <^ '«• ' = W Hz). 7.67 (br s. 4H) 7 32 

(M*H,. Fb^ 4,, , •'■CMS. ESO cafcd fo, C,^„n.o^f,: 491.2 
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Example 42 

^•(3''f-dichlorophenylsulfonyl)amino.6-methyl.H^^^^ 

aminocarbonylmethyl).2.pyridinone tHfluoroacetate 



nie tide compound was prepared as in Example 35 starting with 
3.4^chloroben2enesulfonyl chloride (0.025 g. 0.10 mmol). 'H NMR (300 MHz. DMSO-d ) 
S 10.90 (s. IH). 9.73 (s, IH). 8.41 (t. IH. J = 5.5 Hz). 8.05 (d. IH. J = 2.1 Hz). 7.80 (d. 
la J = 8.4 Hz). 7.70 (m, 5H), 7.32 (d, IH. J = 7.5 Hz). 6.13 (d. IH. J « 7.7 Hz). 4 60 (s 
2H). 3.79 (t. 2H. J = 5.3 Hz). 3.40 (m. 2H). 2.21 (s. 3H). Mass spectrum (LCMS ESI)' 
calcd. for C„HjoN,OjSClj: 491.2 (M+H). Found: 491.2. 

Example 43 

15 ^■(3-Chloro.4.fluorophenylsulfonyl)amino-6.methyl.H^^^^ 

aminocarbonylmethyl].2-pyridinone trifluoroacetate 




TFA 



The dde compound was prepared as in Example 35 starting with 3-chIoro- 
4.fluorobenzenesulfonyI chloride (0.023 g, 0.10 mmol). 'H NMR (300 MHz, DMSO^^ 8 
10.86 (s, IH). 9.-6? (s. IH). 8.40 (t. IH, J = 5.6 Hz). 8.05 (dd. IH, J = 6.9 Hz. 2 3 Hz) 
7.79 (ddd, IH. J = 8.7 Hz. 4.5 Hz. 2.3 Hz). 7.65 (brd s. 4H). 7.57 (t. IH. J = 8.9 Hz) 7 31 
(d, IH. J = 7.5 Hz). 6.12 (d, IH, J = 7.6 Hz). 4.60 (s, 2H). 3.79 (t, 2H. J * 5.3 Hz). 3.40 
(m. 2H). 2.21 (s. 3H). Mass spectrum (LCMS. ESQ calcd, for CpHjoN.O.SFCl- 475 2 
(M+H). Found: 475.2. 
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20 



Example 44 

3-(4-lsopropylphenylsulfonyl)aminO'6'methyl.l.[(2'guanidinooxyethyl) 
aminoearbonylmethylJ-2-pyridinone trifluoroaeetate 




TFA 



The titte conqwund was prepared as in Exanq>Ie 35 staiting with 
4-isopropylben2enesulfonyl chloride (0.022 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-dj) 
5 10.87 (s. IH). 9.25 (s. IH), 8.43 (t, IH. J = 5.5 Hz), 7.77 (d, 2H, J = 8.4 Hz). 7.66 (br s. 
4H). 7.41 (d. 2H. J = 8.4 Hz). 7.25 (d, la J = 7.6 Hz), 6.09 (d, IH. J « 7.7 Hz). 4.62 (s. 
2H). 3.79 (t, 2H. J = 5.3 Hz). 3.39 (m. 2H), 2.95 (p. IH. J = 6.9 Hz). 2.21 (s. 3H). 1.19 
(d, 6H. J = 6.9 Hz). Mass spectrum (LCMS, ESI) calcd. for CjoH^jOjS: 465.3 (M+H). 
Found: 465.2. 

15 Example 45 

3'(3-Fluorophenylsulfonyl)amino-6-methyl-l-[(2-guanidinooxyethyi) 
aminocarbonylmethyl]'2-pyridinone trifluoroaeetate 



N NH2 



The title— compound was prepared as in Exanqile 35 starting with 
3-fluorobenzenesulfonyl chloride (0.020 g. 0.10 mmol). 'H NMR (300 MHz, DMSO-dj) 5 
10.86 (s. IH). 9.58 (s. IH). 8.41 (t. IH. J = 5.5 Hz). 7.59 (m, 8H). 7.9 (d. la J = 7.6 Hz). 
6.11 (d. IH, J = 7.6 Hz). 4.61 (s, 2H). 3.79 (t, 2H, J * 5.3 Hz), 3.41 (m, 2H). 2.20 (s. 3H). 
25 Mass spectrum (LCMS. ESI) calcd. for C„Hjtlifi^F: 441.2 (M+H). Found: 441.1. 
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Example 46 

^-(^>S-Dichlorophenylsulfonyl)amino.6-methyl.l.[(2.guan^ 

aminocarbonylmethyl].2'pyridinone trifluoroacetate 



TTie title compound was prepared as in Example 35 starting with 
3,5-dichlorobenzenesuifonyi chloride (0.025 g. 0.10 mmol). 'H NMR (300 MHz. DMSO-dJ 
5 0.86 (s. IH). 9.85 (s. IH). 8.41 (t, IH. J = 5.5 Hz). 7.93 (i, IH, J = 1.8 Hz). 7.83 (d. 2H,. 
J = 1.8 Hz). 7.66 (br s. 4H). 7.33 (d, IH. J = 7.6 Hz). 6.14 (d. IH. J « 7.6 Hz). 4.62 (s' 
2H). 3.79 (t, 2H. J = 5.3 Hz), 3.40 (m, 2H). 2.22 (s. 3H). Mass spectnun (LCMS. ESD 
calcd.forC„HjoN40jSCl,: 491.2 (M+H), Found: 491.2. 

Example 47 

3'(h4.Dimethoxyphenylsulfonyl)amino.6.methyl.l.[(2.guanidinooxy 
aminocarbonylmethylj'2'pyridinone trifluoroacetate 



H3ca^ 



TFA 



The title compound was prepared as in Example 35 starting with 
3.4^cUioxybenzcnesulfonyI chloride (0.023 g. 0.10 mmol). 'H NMR (300 MHz. DMSO- 
d^ 5 10.84 (s. IH). 9.13 (s. IH), 8.42 (t. IH, J = 5.6 Hz). 7.65 (brs, 4H). 7.41 (m. 2H). 
7.26 (d, IH, J « 7.5 Hz). 7.05 (d, IH. J = 9.1 Hz). 6.09 (d. IH. J = 7.9 Hz). 4.62 (s. 2H) 
3.79 (m, 9H). 3.40 (m, 2H). 2.19 (s. 3H). Mass spectrum (LCMS. ESI) calcd for 
C.jHjjNp^S: 483.3 (M+H). Found: 483.1. 
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Example 48 

3-(2-Thienylsulfonyl)amino-6-methyl-l.[(2-guanidinooxyethyl) 
aminocarbonylmethylJ-2-pyridinone trifluoroacetate 




Tbc tide compound was prepared as in Exanqile 35 starting with 2-thiophcnesulfonyl 
chloride (0.020 g. 0.11 mmol). .'H NMR (300 MHz, DMSO-dg) S 10.90 (s, IH). 9.48 (s. 
IH). 8.44 (t, IH. J = 5.4 Hz). 7.90 (dd, IH, J = 5.0 Hz, 1.3 Hz), 7.69 (br s. 4H). 7.61 (dd. 
10 IH. J = 3.8 Hz, 13 Hz). 733 (d. IH. J = 7.6 Hz). 7.12 (dd, IH. J = 4.9 Hz. 3.8 Hz). 6.14 
(d. IH. J = 7.7 Hz). 4.63 (s. 2H). 3.79 (t. 2H. J = 5.3 Hz). 3.37 (m. 2H). 2.22 (s. 3H). 
Mass spectrum (LCMS. ESI) calcd. for C„HjjN,0,Sj: 429.6 (M+H). Found: 429.1. 

Example 49 

15 3-( l-Naphthalenylsulfonyl)amino-6-methyl.l.[(2-guanidinooxyetkyl) 

aminocarbonylmethylJ-2-pyridinone trifluoroacetate 



20 The title compound was prepared as in Example 35 starting with l-naphthalenesulfonyl 

chloride (0.023 g. 0.10 mmol). 'H NMR (300 MHz, DMSO-d^) 5 10.89 (s, IH). 9.73 (s, 
IH). 8.74 (m.'TH). 8.40 (t. IH, J = 5.6 Hz), 8.21 (m. 2H), 8.08 (m, IH). 7.67 (m, 7H), 
7.18 (d, IH, J = 7.5 Hz). 6.04 (d, IH, J = 8.0 Hz), 4.55 (s, 2H), 3.77 (t, 2H, J = 5.3 Hz). 
332 (m,2H), 2.15 (s,3H). Mass spectrum (LCMS, ESI) calcd. for Cj.H^jOjS: 473.6 

25 (M+H). Found: 473.2. 
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Example SO 

3-(2.'f,6-Trimethylphenyhulfonyl)amino.6'methyl-I.((2-guanU^^ 
aminocarhonylmethylJ.2.pyridinone trifluoroacetate 



■Die title compound was prepared as in Example 35 starting with 2.mesityIenesulfonyl 
chloride (0.021 g. 0.10 mmol). 'H NMR (300 MHz, DMSO-d^ 5 10.93 (s. IH). 8.94 (s. 
IH). 8.43 (t, IH, J = 5.5 Hz). 7.71 (brd s, 4H). 7.12 (d. IH. J = 7.5 Hz). 6.99 (s. 2H). 6.07 
(d. IH. J = 7.7 Hz). 4.60 (s. 2H). 3.79 (t, 2H, J = 5.3 Hz). 3.35 (q. 2H. J = 5.2 Hz). 2.55 
(s. 6H), 2.23 (s. 3H). 2.18 (s, 3H). Mass spectrum (LCMS. ESI) calcd. for CJI^* 0.S- 
465.6 (M+H). Found: 465.2. is- « 5 • 

Example 51 

^•(2-Methylphenylsulfonyl)amino-6-methyl.l.[(2.guanidinooxyethyl) 
aminocarbonylmethyl].2-pyridinone trifluoroacetate 

O H H 

TTie tide compound was prepared as in Example 35 starting widi o-toluenesulfonyl 
chloride (0.019 g. 0.10 mmol). 'H NMR (300 MHz. DMSCky 5 10.89 (s. IH), 9.27 (s, 
IH), 8.43 (t. 1H;T = 5.5 Hz). 7.81 (dd, IH, J = 7.9 Hz, 1.2 Hz), 7.70 (m, 4H). 7.49 (td, 
IH, J = 7.5 Hz, 1.3 Hz). 7.34 (dd, 2H, J = 1 1 Hz, 8 Hz), 7.19 (d, IH, J « 7.5 Hz). 6.06 (d, 
IH. J = 7.7 Hz). 4.61 (s, 2H), 3.79 (t, 2H, J = 5.2 Hz), 3.36 (m. 2H). 2.61 (s. 3H). 2.18 (s. 
3H). Mass spectrum (LCMS. ESI) calcd. for C,JEi,,NjO,S: 437.6 O^+H). Found: 437.1. 
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Example 52 
^»^^noearbonylmethyl].2.pyridinone trifluoroaceiaie 



TFA 



20 



^^^-Poundwasp^paxedasinExai^leSSstaningwi^ 
chlondc(0.022 g.0.11nnnol). "H NMR (3(X) MH^ DMS(H) 5 10.92 (s. IH). 9 19 ( 

Example 53 
'•''■•'•''ropH.nyUul,o.,,>amino.6...,H,l.^^^^^^ 



with 
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Example 54 

3'(2'Chloro-6'methylphenylsulfonyl)amino-6-inethyl-l-[(2- 
guanidinooxypropyl)aminocarbonylmethylJ'2-pyridinone trifluoroacetate 



The title compound was prqjared as in Example 35 starting with 2-chloro-6- 
methylbenzenesulfonyl chloride (0.022 g, 0.10 mmol). 'H NMR (300 MHz. DMSO-dj) 5 
10.98 (s. IH), 9.05 (s. IH), 8.44 (t. IH. J = 5.4 Hz). 7.74 (br s, 4H). 7.46 (m, 2H). 7.34 
10 (m, IH). 7.20 (d. IH. J = 7.5 Hz), 6.09 (d. IH. J = 7.8 Hz), 4.62 (s, 2H), 3.79 (t, 2H, J = 
5.3 Hz), 3.36 (m, 2H), 2.63 (s, 3H). 2.19 (s, 3H). Mass spectrum (LCMS. ESI) calcd. for 
C„Hj,N«OjSa: 471.0 (M+H). Found: 471.1. 

Example 55 

15 3-(3-BromO'6-methoxyphenylsulfonyl)amino-6'methyl'l-((2' 

guanidinooxyethyl)aminoearbonylmethyl]'2-pyridinone trifluoroacetate 



20 The title compound was prepared as in Example 35 starting with 5-bromo-2- 

methoxybenzenesulfonyl chloride (0.029 g. 0.10 mmol). 'H NMR (300 MHz. DMSO-dj) 5 
10.88 (s. IH). 8.67 (s. IH), 8.45 (t, IH. J = 5.6 Hz). 7.79 (m. 2H). 7.68 (br s. 4H). 7.24 
(d, IH. J = 7.5 Hz). 7.16 (d. IH, J = 8.9 Hz). 6.10 (d. IH. J = 7.8 Hz). 4.65 (s, 2H). 3.80 
(m, 5H), 3.37 (m, 2H), 2.19 (s. 3H). Mass spectrum (LCMS. ESI) calcd. for 

25 C„HaN«OjSBn 533.0 (M+H). Found: 533.0. 



5 
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Example 56, 

3-(3-Chloro*2-m€thylphenylsulfonyl)amino*6'methyl'H^ 

aminocarbonylmethylJ^Z-'pyridinone trifluoroacetate 




NH 



. TFA 



The tide conqwund was prepaied as ia Exaiiple 35 staiting with 3-chloro-2- 
methylbenzenesulfonyl chloride (0.023 g, 0.10 mmol). 'H NMR (300 MHz. DMSO-dj) 5 
10.89 (s. IH). 9.65 (s, IH). 8.43 (t, IH, J = 5.5 Hz), 7.81 (dd, IH, J = 7.9 Hz. 0.8 Hz). 
10 7.69 (m. 5H). 7.33 (t, la J « 8.0 Hz). 7.23 (d, IH, J = 7.6 Hz), 6.08 (d, IH, J = 7.7 Hz). 
4.61 (s, 2H), 3.80 (t, 2H. J = 5.3 Hz). 3.36 (m, 2H), 2.65 (s. 3H). 2.19 (s. 3H). Mass 
spectrum (LCMS. ESI) calcd. for QgHaNjO^a: 471.0 (M+H). Found: 471.1. 

Example 57 

15 3'(2-Chloro-5'trifluoromethylphenylsulfonyl)amin6-6-methyl-l-[(2' 
guanidinooxyethyl)aminocarbonylmethyl]'2-pyridinone trifluoroacetate 




20 The title compound was prepared as in Example 35 starting with 2-chloro-5- 

(tri£luoroinethyl)ben2ene5uIfonyl chloride (0.027 g. 0.10 nraiol). 'H NMR (300 MHz, 
DMSO-dj) 5 10:89 (s, IH). 9.90 (s, IH), 8.43 (t, IH. J = 5.5 Hz). 8.31 (d, IH, T= 1.8 Hz), 
8.01 (dd, IH, J = 8.5 Hz, 2.0 Hz), 7.90 (d, IH, J = 8.3 Hz), 7.69 (br s, 4H), 7.32 (d, IH, J 
= 7.6 Hz), 6.13 (d, IH, J = 7.8 Hz), 4.64 (s. 2H). 3.79 (t. 2H. J = 5.4 Hz). 3.35 (m. 2H), 

25 2.22 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for C,jHa,NjOjSClFj: 525.0 (M+H). 
Found: 525.1. 
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Example 58 

(2,4'Dichlorophenylsulfonyl)amino-6'methyl-l.[(2-guanidinooxyethyl) 
aminoearbonylmethyU-2-pyridinone trifluoroacetate 




The tide compound was prepared as in Example 35 starting with 
.2,4Kiichloroben2enesulfonyl chloride (0.025 g. 0.10 mmol). 'H NMR (300 MHz, DMSO-d^) 
5 10.89 (s. IH), 9.46 (s. IH). 8.43 (t, IH. J = 5.5 Hz). 7.96 (d. IH. J = 8.6 Hz), 7.86 (d. 
IH, J = 2.1 Hz). 7.69 (br s. 4H), 7.57 (dd, IH, J = 8.6 Hz, 2.1 Hz). 7.23 (d. IH. J = 7.6 
Hz). 6.10 (d, IH, J.= 7.7 Hz), 4.62 (s, 2H). 3.80 (t. 2H. J = 5.2 Hz), 3.37 (m, 2H).*2.21 (s. 
3H). Mass spectrum (LCMS. ESI) calcd. for C„Ha^jP,SClj: 491.4 (M). Found: 491.1. ' 

Example 59 

3'(4-Vinylphenylsulfonyl)amino-6'methyl-l.[(2'gttanidinooxyethyl) 
aminocarbonylmethylJ-2-pyridinone trifluoroacetate 




The title compound was prepared as in Example 35 starting with p-styrenesulfonyl 
chloride (0.021 g. 0.11 mmol). 'H NMR (300 MHz, DMSO-dj) 8 10.92 (s, IH). 9.34 (s, 
IH). 8.42 (t. IH.' J = 5.4 Hz). 7.79 (d. 2H. J = 8.4 Hz). 7.71 (br s. 4H). 7.62 (d,'2H, J = 
8.4 Hz). 7.26 (d. IH. J = 7,6 Hz). 6.78 (dd. IH. J = 17.7 Hz. ll.O Hz). 6.09 (d. IH. J = 
7.7 Hz), 5.99 (d. IH. J = 17.6 Hz). 5.44 (d. IH. J = 11.1 Hz). 4.60 (s. 2H). 3.78 (t. 2H. J = 
5.2 Hz). 3.35 (m. 2H). 2.19 (s, 3H). Mass spectrum (LCMS. ESI) calcd. for C^^^^fi^: 
449.6 (M+H). Found: 449.2. 
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3 (2 B Example 60 




= 7.3 HZ, Mass spec^. l^'^^^l Tul'a [ " ' ' ^ 
565.2. C«H^,0,S: 565.8 (M+H). Found: 



Example 61 



''""n":crton,l^thy„.2.p,rtiinon. ,riJluoro.c.uue 



20 



25 



tide compound was prepared as in Bcamnfe 

"0 (s, 3H). Mass spec«» aCMS ESD^cd r f ^' 
46W. I --Mi. ESI) «lcd. for C,^„N,0,S.- 468.2 (M+H). Found: 
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Example 62 

3-(4-ChlorO'3'nitrophenylsttlfonyl)aminO'6'methyl-l.[(2-guanidinooxyeth^^ 
aminocarbonylmethyl]-2-pyridinone trifluoroacetate 

The title compound was prepared as in Example 35 starting with 4-chloro-3- 
nitrobenzenesulfonyl chloride (0.026 g. 0.10 mmol). 'H NMR (300 MHz, DMSO-d^) 5 10.90 
(br s. IH), 9.92 (br s. IH). 8.44 (d. IH. J = 2.1 Hz). 8.38 (t, IH. J = 5.6 Hz). 8.02 (dd. IH. 
J = 8.5 Hz, 2.1 Hz). 7.92 (d, IH. J = 8.5 Hz). 7.68 (br s. 4H), 7J6 (d, IH, J = 7.5 Hz). 
6.15 (d, IH, J = 7.9 Hz), 4.58 (br s, 2H). 3.79 (t, 2H, J = 5.4 Hz), 3.38 (m, 2H), 2.22 (s. 
3H). Mass spectrum (LCMS. ESI) calcd. for C„Hj„NASa: 502.0 (M+H). Found: 502.1. 

Example 63 

3-(4-Methylcarbonylaminophenylsulfonyl)aminO'6-methyl-l'[(2' 
guanidinooxyethyl)aminocarbonylmethylJ-2'pyridinone trifluoroacetate 

H 

The tide compound was prepared as in Example 35 starting with 
4-(acetylamino)benzenesulfonyl chloride (0.023 g, 0.10 mmol). 'H NMR (300 MHz. DMSO- 
d^ 8 10.86 (br s. IH). 10.32 (s. IH), 9.13 (s. IH), 8.41 (t, IH. J = 5.5 Hz). 7.76 (d, 2H, J 
= 8.9 Hz), 7.69 (d, 2H. J = 9.0 Hz). 7.63 (br s. 4H). 7.23 (d, IH. J = 7.6 Hz), 6.08 (d, IH. 
J = 8.1 Hz). 4.61 (s, 2H). 3.79 (t, 2H, J = 5.4 Hz). 3.39 (m, 2H). 2.19 (s. 3H). 2.07 (s. 
3H). Mass spectrum (LCMS, ESI) calcd. for C,^j,N,0,S: 480.2 (M+H). Found: 480.2. 
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Tie m ccapoaa was as i„ r , 

«. J . 5.3 Hz, 3.40 (L^ 2Hi. 2^,9 sTr2.'^ ' = ' ' «^>- ^W,' 
^0 «^ <;.H»N.O^: 479.3 (M.H, l.^^^' »^ »P-» (LCMS. 

15 ? T Example 65 

"••°°'"*"y"-'»y']-2.p,rUinon, liflul^Z'.^'"""'""'" 





H 



20 



25 



The tiUe .compound was prenaKd 
OMSCK) 5 10.92 (s. ,H,. 9.73 (s. .H, 8 i,'. ,„ " ' 

•^>. «9 (. 2„,. 3.78 ,, 2H.y.'53^"'3?;'";'; " '^^ ' " «' ' ' «» 
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Example 66 

3'(3-Cyanophenylsulfonyl)amino-6'methyl-l'[(2-guanidinooxyethyl) 
aminocarbonylmethyl]^2*pyridinone trifluoroacetate 

The title compound was prepared as in Example 35 starting with 
3-cyanobenzenesuIfonyl chloride (0.020 g. 0.10 mmol). 'H NMR (300 MHz, DMSO-dj) 5 
10.91 (brs, IH). 9.73 (br s. IH). 8.40 (t, IH. J = 5.6 Hz). 8.27 (t. IH. J = 1.6 Hz). 8.09 
(dd, IH, J = 7.9 Hz, 1.6 Hz). 7.72 (m. 5H). 7.33 (d. IH, J = 7.5 Hz). 6.12 (d. IH. J = 7.6 
Hz), 4.59 (s. 2H), 4.10 (br s. 2H), 3.79 (t, 2H, J = 5.3 Hz). 3.38 (m. 2H). 2.21 (s. 3H). 
Mass spectrum (LCMS. ESI) calcd. for CijHj.NtOjS: 448.2 (M+H). Foun± 449.2. 

Example 67 

3-(4.Methylsulfonylphenylsulfonyl)amino-6'methyl-l-[(2-guanidinooxyethyl) 
aminocarbonylmethyl]-2-pyridinone trifluoroacetate 




The title compound was prepared as in Example 35 starting with 
4-(methylsulfonyl)benzenesulfonyl chloride (0.024 g. 0.10 mmol). 'H NMR (300 MHz, 
DMSO-dj) 5 10.87 (s. IH). 9.78 (s. IH). 8.40 (t. IH. J = 5.4 Hz), 8.06 (s, 4H). 7.66 (br s. 
4H). 732 (d, IH, J = 7.5 Hz). 6.12 (d. IH, J 7.8 Hz). 4.59 (s, 2H). 3.78 (t. 2H. J = 5.2 
Hz). 3.40 (m, 2H), 3.28 (s, 3H), 2.20 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for 
Ci8H24N60^j: 501.2 (M+H). Found: 501.1. 
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Example 68 

^'Dansylamino-6-methyl.l.l(2.guanidinooxyethyl) 
aminoearbonylmethylJ.2.pyrUinone trifluoroacetate 




nie title compound was prepared as in Example 35 starting with dansyl chloride (0.027 
g. 0.10 mmol). 'H NMR (300 MHz. DMSC^) 5 10.98 (s, IH). 9.66 (s. IH). 8.39 (m. 
3H). 8.20 (d. IH. J = 7.3 Hz). 7.75 (br s. 4H). 7.58 (m. 2H). 7.25 (d, IH. J = 7 6 Hz) 7 16 
(d. IH. J « 7.6 Hz). 6.04 (d. IH. J « 7.7 Hz). 4.59 (s. 2H). 3.79 (t. 2H. J = 5.1 Hz),' 3.35 
(m. 2H). 2.82 (s, 6H). 2.15 (s. 3H). Mass spectrum (LCMS. ESI) calcd. for C«H M O S: 



516.7 (M+H). Found- 516.2. 



Example 69 

3-(P^ntafluorophenylsulfonyl)amino.6.methyl.l.l(2-guanUm^^^ 
aminocarbonylmethyl].2.pyridinone trifluoroacetate 




Tht title compound was prepared as in Example 35 starting with 
pentafluorobenzenesuifonyl chloride (0.028 g. au mmol). 'H NMR (300 MHz, CD3OD) 5 
7.55 (d, IH. J « 7.6 Hz). 6.27 (d. IH. J « 7.6 Hz). 4.68 (s. 2H). 3.94 (t. 2H. J = 5.0 Hz) 
3.48 (t. 2H. J « 5.0 Hz). 2.33 (s. 3H). Mass spectrum aCMS. ESI) calcd. for 
C,«H,^jOjSF,: 513.5 (M+H). Found: 513.1. 
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Example 70 

3-(2,S-Dichlorophenylsulfonyl)aminO'6-methyl'l-l(2'guanidinooxy ethyl) 
aminocarbonylmethyl]-2'pyridinone trifluoroacetate 




The title compound was prepared as in Example 35 starting with 
2.5-dichloroben2enesuJfonyl chloride (0.025 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-dj) 
5 10.89 (s, IH). 9.68 (s. IH). 8.44 (t, IH. J = 5.5 Hz). 8.03 (d. IH. J = 2.1 Hz). 7.70 (m. 
6H). 7.29 (d. IH. J = 7.6 Hz). 6.13 (d. IH. J = 7.9 Hz). 4.65 (s, 2H). 3.80 (t, 2H. J = 5.2 
Hz). 3 J9 (m, 2H). 2.22 (s. 3H). Mass spectrum (LCMS. ESI) calcd. for C„Ha,N«OjSCl,: 
491.0 (M+H). Found: 491.1. 

Example 71 

3-(2-Nitrophenylsulfonyl)amino-6-methyl-l-l(2-guanidinooxyethyl) 
aminocarbonylmethyl]-2'pyridinone trifhioroacetate 



The title compound was prepared as in Exanqile 35 starting with 2-nitrobcnzenesulfonyl 
chloride (0.023 g, 0.10 mmol). 'H NMR (300 MHz. CD,OD) 5 8.00 (dd, IH. J = 7.6 Hz, 
1.7 Hz), 7.91 (dd. IH, J = 7.8 Hz, 1.4 Hz). 7.77 (m. 2H). 7.59 (d. IH. J = 7.6 Hz), 6.26 
(dd, IH, J = 7.7 Hz, 0.8 Hz). 4.70 (s, 2H). 3.92 (t, 2H. J = 5.2 Hz), 3.48 (t, 2H, J = 5.2 
Hz), 2.31 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for C„Hj,N707S: 468.5 (M+H). 
Fouod: 468.1. 
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Example 72 

3'Di(4-nUrophenylsulfonyl)aminO'6-methyl-l.[(2'guanidinooxyethyl) 
aminocarbonylmethyl].2-pyridinone trifluoroaeetate 



5 




The title compound was prepared as in Exan^)le 35 starting with 4-nitrobenzenesulfonyl 
chloride (0.022 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-d,) 5 11.17 (s, IH), 8.43 (d, 
4H. J = 8.9 Hz). 8.12 (d, 4H. J = 8.9 Hz). 7.84 (m. 4H). 7.60 (d. IH. J = 7.6 Hz). 6.34 (d, 
10 IH. J = 7.8 Hz). 4.63 (s. 2H). 3.82 (ni, 2H). 3.38 (m. 2H), 2.29 (s. 3H). Mass spectrum 
(LCMS, ESI) calcd. for CaHj^gO„S,; 653.6 (M+H). Found: 653.1. 

Example 73 

3-(2,S-Dimethoxyphenylsttlfonyl)amino-6-methyl-l'[(2-guanidinooxyethyl) 
15 aminocarbonylmethyl]'2-pyridinone trifluoroaeetate 

Tat title_ compound was prepared as in Example 35 starting with 
20 2.5-diffiethoxybenzenesulfonyi chloride (0.023 g. 0.10 mmol). 'H NMR (300 MHz. CD,OD) 

5 7J8 (d, IH, J = 7.7 Hz), 7.35 (d. IH, J = 2.8 Hz), 7.12 (dd, IH, J = 9.0 Hz, 2.8 Hz), 

7.04 (d. IH. J = 9.0 Hz), 6.13 (d. IH, J = 7.7 Hz). 4.73 (s, 2H). 3.95 (t. 2H, J = 5.0 Hz). 
3.83 (s. 3H). 3.76 (s, 3H). 3.50 (t. 2H. J = 5.1 Hz). 2.26 (s. 3H). Mass spectitim (LCMS. 
ESI) calcd. for Ci^NjO^S: 483.6 (M+H). Found: 483.1. 
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Example 74 

3''{4-Propylphenyl5ulfonyl)amino'6'methyl'l'l{2'guanidinooxy ethyl) 
aminocarbonylmethyl]'2'pyridinone trifluoroacetate 




The title compound was prepared as in Example 35 starting with 4-n- 

propylbenzenesulfonyl chloride (0.022 0.10 mmol). *H NMR (300 MHz, CD3OD) 5 7.70 

(m, 2H). 7.47 (d, IH, J = 7.6 Hz), 7.30 (d, 2H. J = 7.9 Hz), 6.19 (d, IH, J = 7.7 Hz), 4.70 
10 (s, 2H). 3.93 (t, 2H, J = 5.0 Hz), 3.48 (t, 2H, J = 5.0 Hz), 2.63 (t, 2H, J = 7.6 Hz), 2.29 (s. 
3H), 1.63 (sextet, 2H, J = 7.5 Hz), 0.92 (t, 3H, J = 7.3 Hz). Mass spectrum (LCMS, ESI) 
calcd. for C^^fi^S: 465.6 (M+H). Found: 465.2. 

Example 75 

15 3-(2'Methyl'5-nitrophenylsulfonyl)amino-6-methyl-l»[(2' 

guanidinooxyethyl)aminocarbonylmethyl]^2'pyridinone trifluoroacetate 

20 The title compound was prepared as in Example 35 starting with 2-inetbyl-5- 

nitrobenzenesulfonyl chloride (0.024 g. 0.10 mmol). 'H NMR (300 MHz. DMSO-d^ S 1 1.04 

(s. IH). 9.87 (s. IH), &.45 (d, IH, J = 2.5 Hz), 8.38 (t. IH. J = 5.5 Hz). 8.30 (dd. IH. J = 
8.4 Hz. 2.5 Hz), 7.77 (br s. 4H). 7.65 (d, IH, J = 8.5 Hz), 7.32 (d. IH. J = 7.5'Hz). 6.12 
(d. IH. J = 7.6 Hz). 4.55 (s. 2H). 3.78 (t, 2H. J = 5.3 Hz). 3.32 (m. 2H), 2.75 (s..3H). 2.19 
25 (s, 3H). Mass spectrum (LCMS. ESI) calcd. for CuHjjN^OtS: 482.5 (M+H). Found: 
482.1. 



KTivsnastu 

3.f2 ,rf/7 ExampU 76 




H N NH2 



title compound was preoarerf 
15 , Example 77 




7.91 W IH. 3 ' - " <^ >H. J > 8.0 Hz. 1.3 Hz,. 

^ ="Hz,.6.,o(,,„,;Jt'^^,;''-^^ 

FoBKt 491.1. MS. ESI) cald for C,^.o,Sa^ 491.0 (M+H). 
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Example 78 

3-(2-Trifluoromethoxyphenylsulfonyl)aminO'6-methyl'l'[(2- 
guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone trifluoroacetate 



[ T ? ' . M".TFA 

NH2 




The tide conqwund was prepared . as in Example 35 starting witli 
2-(trifluorDmedioxy)benzenesulfonyI chloride (0.025 g, 0.10 mmol). 'H NMR (300 MHz, 
DMSO-d,) 5 10.93 (s, IH). 9.31 (s, IH), 8.44 (t, IH, J = 5.5 Hz). 7.98 (dd. IH. J = 7.9 Hz, 
1.6 Hz), 7.75 (m, 5H). 7.51 (m, 2H). 7.26 (d, IH, J = 7.5 Hz), 6.11 (d, IH. J = 7.7 Hz), 
4.63 (s. 2H), 3.80 (t. 2H, J = 5.3 Hz), 3.36 (nu 2H), 2.21 (s. 3H). Mass spectrum (L(34S, 
ESI) calcd. for C.gHj.NsOsSFj: 507.5 (M+H). Foun± 507.1. 

Example 79 

15 3-(4-(3'Chloro-2-cyanophenoxy)phenylsulfonyl)amino-6-methyl'l.[(2- 
guanidinooxyethyl)aminocarbonylmethylJ-2-pyridinone trifluoroacetate 




20 The title compound was prepared as in Example 35 starting with 4-(3-chloro-2- 

cyanophenoxy)bca2enesulfonyl chloride (0.032 g, 0.10 mmol). 'H NMR (300 MHz, DMSO- 
d,) 5 10.95 (s, IH), 9.43 (s. IH), 8.43 (t, IH, J = 5.3 Hz), 7.89 (d, 2H, J = 8.7 Hz), 7.72 
(m, 5H). 7.57 (d, IH, J = 8.1 Hz). 7.30 (m, 3H). 7.11 (d. IH, J = 8.4 Hz), 6.11 (d, IH, J = 
7.7 Hz). 4.61 (s, 2H). 3.79 (t. 2H. J = 5.0 Hz), 3.34 (m, 2H), 2.20 (s, 3H). Mass spectrum 

25 (LCMS, ESI) calcd. for q,H„N,0«Sa: 574.0 (M+H). Found: 574.1. 
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Example 80 

3^(2'Chloro*4^fluorophenylsulfonyl)amino^6^methyl^l^[(2'guanidinooxye 
aminocarbonylmethyl]*2'-pyridinone trifluoroacetate 



NH 

X 

NH2 



TFA 



The title compound was prepared as in Exan^ie 35 staiting with 2-chioio-4- 
fluorobenzenesulfonyl chloride (0.023 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-dj) 6 
10.92 (m, IH), 9.34 (s, IH), 8.44 (t, IH, J = 5.5 Hz). 8.04 (dd. IH. J = 8.9 Hz. 5.9 Hz). 
7.69 (m, 5H). 7.36 (m. IH). 7.23 (d. IH. J = 7.6 Hz). 6.10 (d, IH. J = 7.7 Hz). 4.63 (s, 
2H). 3.80 (t. 2H, J = 5.0 Hz). 3.37 (m, 2H). 2.20 (s. 3H). Mass spectnim (LCMS. EST) 
calcd. for CpHmN^OjSCIF: 475.0 (M+H). Found: 475.1. 

Example 81 

3-(5'Chloro-2-methoxyphenylsulfonyl)amino-6-methyl-l'[(2' 
guanidinooxyethyl)aminoearbonylmethylJ-2-pyridUione trifluoroacetate 




The title compound was prepared as in Example 35 stalling widi 5-chloro-2- 
methoxybenzenesulfonyl chloride (0.025 g, 0.11 mmol). 'H NMR (300 MHz, DMSO-dj) 5 
10.89 (s, IH). 8.67 (s. IH), 8.44 (t, IH. J = 5.4 Hz). 7.68 (m, 6H). 7.23 (m, 2H). 6.10 (d. 
IH, J = 7.8 Hz). 4.65 (s. 2H). 3.79 (m, 5H), 3.38 (m. 2H). 2.19 (s, 3H). Mass spectram 
(LCMS. ESI) calcd. for C„HjjNjOjSa: 487.0 (M+H). Found: 487.1. 
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Example 82 

3-(2-Methoxy-5-methylphenylsulfonyl)amino-6-methyl-I'[(2- 
guanidinooxyethyl)aminocarbonylmethylJ.2-pyridinone trifluoroacetate 




The title compound was prepared as in Example 35 starting with 2-niethoxy-5- 
methylbenzenesulfonyl chloride (0.023 g, 0.11 mmol), 'H NMR (300 MHz, DMSO-dg) 5 
10.88 (s. IH). 8.45 (t, IH, J = 5.5 Hz), 8.29 (s, IH), 7.68 (br s. 4H). 7.58 (d. IH, J = 1.9 
Hz). 7.40 (dd. IH. J = 8.5 Hz. 1.9 Hz). 7.20 (d, IH, J = 7.6 Hz). 7.07 (d. IH. J 8.5 Hz), 
7.16 (d. IH. J = 8.9 Hz). 6.07 (d. IH. J = 7.7 Hz). 4.65 (s. 2H). 3.80 (m. 5H). 3.39 (m. 
2H). 2.27 (s, 3H). 2.17 (s. 3H). Mass spccttum (LCMS. ESI) calcd. for Ct^Nfif,S: 
467.6 (M+H). Found: 467.1. 

Example 83 

3-(4-Phenylphenylsulfonyl)amino-6-methyl.U[(2-guanidinooxyethyl) 
aminoearbonylmethyl]-2-pyridinone trifluoroacetate 




The tide compound was prepared as in Example 35 starting with 
4-phenyIbenzenesulfonyl chloride (0.026 g. 0.10 mmol). 'H NMR (300 MHz. DMSO-dj) 5 
10.90 (s. IH). 9.41 (s. IH), 8.42 (t. IH. J = 5.4 Hz), 7.91 (d. 2H. J = 8.5 Hz). 7.83 (d. 2H. 
J = 8.5 Hz), 7.71 (ra, 6H). 7.46 (no, 3H), 7.31 (d, IH, J = 7.6 Hz). 6.11 (d, IH, J = 7.7 
Hz), 4.61 (s, 2H), 3.76 (t, 2H, J = 5.0 Hz), 3.37 (m. 2H). 2.19 (s, 3H). Mass spectrum 
(LCMS, ESI) calcd. for C^H^NjOjS: 499.6 (M+H). Found: 499.2. 
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Example 84 

3-(S-Chlorothiophene-2-sulfonyl)amino-6-methyl-l-[(2- 
guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone trifluoroacetate 




CI 



The title compound was prepared as in Exan^Ie 35 starting with 5-chlorothiophene-2- 
sulfonyl chloride (0.023 g, 0.1 1 mmol). 'H NMR (300 MHz, DMSO-dj) 6 10.93 (s, IH), 
9.76 (s, IH). 8.44 (t. IH, J = 5 J Hz), 7.67 (br s, 4H). 7.46 (d, IH, J = 4.1 Hz). 7.34 (d, 
IH, J = 7.5 Hz). 7.18 (d, IH, J = 4.1 Hz), 6.16 (d, IH. J = 7.7 Hz), 4.64 (s. 2H), 3.80 (t, 
2H. J = 5.2 Hz), 3.38 (m. 2H), 2.24 (s. 3H). Mass spectrum (LCMS. ESI) calcd. for 
CisH.jNjOjSjCl: 463.0 (M+H). Found: 463.1. 

Example 85 

3-{6'Chloronaphthalene-2-sulfonyl)aminO'6-methyUl.[(2- 
guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone trifluoroacetate 




The title compound was prepared as in Example 35 starting with 
2-(6-chloro)naphthateircsulfonyl chloride (0.026 g, 0.10 mmol). 'H NMR (300 MHz, DMSO- 
d,) 5 10.87 (s. IH). 9.53 (s, IH). 8J3 (s. IH), 8.38 (t, IH. J * 5.5 Hz). 8.17 (m, 2H). 8.05 
(d. IH. J = 8.8 Hz). 7.91 (dd. IH. J = 8.7 Hz. 1.8 Hz). 7.68 (m. 5H). 7.32 (d, IH. J = 7.6 
Hz). 6.09 (d. IH. J = 7.9 Hz). 4.56 (s. 2H). 3.76 (t. 2H. J = 5.2 Hz), 3.36 (m. 2H). 2.17 (s. 
3H). Mass spectrum (LCMS, ESI) calcd. for CjiHjjNjOjSa: 507.0 (M+H). Found: 507.1. 
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Example 86 

3-(6'Bromonaphthalene'2-sulfonyl)aminO'6-methyl-l-[(2- 
guanidinooxyethyl)aminoearbonylmethylj.2-pyridinone trifluoroacetate 




]f^^\r -NH2 



X: 



TFA 

H 



The title compound was prepared as in Example 35 starting with 2-{6- 
bromo)naphthalenesulfonyl chloiide (0.033 g, 0.1 1 mmpl). 'H NMR (300 MHz, DMSO-dj) 5 
10.85 (s. IH). 9.53 (s. IH). 8.52 (s, IH). 8.38 (t, IH. J = 5.4 Hz). 8.33 (s, IH). 8.II (d. 
IH. J = 8.8 Hz). 8.04 (d, IH, J = 8.8 Hz), 7.90 (dd, IH, J = 8.7 Hz, 1.6 Hz). 7.79 (dd, IH. 
J = 8.8 Hz, 1.8 Hz). 7.66 (br s, 4H). 7.32 (d, IH, J = 7.6 Hz). 6.08 (d, IH, J = 7.7 Hz). 
4.56 (s, 2H), 3.76 (t, 2H. J = 5.2 Hz). 3.39 (m. 2H). 2.17 (s. 3H). Mass spectrum (LCMS. 
ESDcalcd.forCj,HaN40jSBn 553.0 (M+H). Found: 553.0. 

Example 87 

3-(3'Bromophenylsulfonyl)aTnino-6-methyl-l'[(2-guanidinooxyethyl) 
aminocarbonylmethyl]-2-pyriiinone trifluoroacetate 




TFA 



The tide compound was prepared as in Example 2 starting with 
3-bromobenzenesuIfonyl chloiide (0.128 g, 0.501 mmol). 'H-NMR (300 MHz, CD,OD) 5 
7.98 (t. IH, J = 1.8 Hz), 7.75 (m, 2H), 7.50 (d, IH. J = 7.6 Hz). 7.40 (t, IH. J = 8.0 Hz). 
6.22 (d, IH. J = 7.6 Hz), 4.69 (s. 2H). 3.93 (t. 2H. J = 5.2 Hz). 3.49 (t, 2H. J = 5.2 Hz). 
2.31 (s, 3H). Mass spectium (JLOMS, ESI) calcd. for C.^HjoNjOjSBn 501.5 (M+H). 
Found: 501.3. 
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Example 88 

3'{Quinoline'8-sulfonyl)amino.6^methyUl^[(2'guanidinooxy 
aminocarbonylmeihylj^l^pyridinone irifluoroaeetate 

The title con^und was prepared in a manner analogous to Exanq)]e 30. 'H-NMR 
(300 Hz, CDjOD) 8 9.06-9.05 (m. IH), 8.40-8.37 (m. 2H). 8.16 (d, J = 7.0 Hz, IH). 7.68- 
7.59 (m, 3H). 6.06 (d, J = 7.6 Hz, IH). 4.57 (s. 2H). 3.71 (t. J = lOJ Hz, 2H), 3.34-3.33 
(m, 2H), 2.17 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for CajHjjSOjN,: 474.4 (M+H); 
Found: 474.3. 

Example 89 

3'(Quinoline'5-sulfonyl)amino-6-methyl-l-[(2-guanidinooxyethyl) 
aminocarbonylmethyl]-2'pyridinone irifluoroaeetate 

The title compound was pr^ared in a manner analogous to Example 30. 'H-NMR 
(300 Hz, CDjOD) 8 932 (br s. IH). 8.62-8^0 (m. 4H). 7.73-7.70 (m. IH). 7.28 (br s. IH). 
6.12 (d. J s 6.6 Hz,'Ttt). 4.62 (s, 2H). 3.64 (br s. 2H). 3.37 (br s. 2H). 2.23 (s, 3H): Mass 
spectrum (LO^S, ESI) calcd. for C^^SO^N,: 474.4 (M+H); Found: 474.3. 
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Example 90 

3-(l'Methylimidazole-4'Sulfonyl)amino-6'methyl-l'[(2'guanidinooxyethyl) 
aminocarbonylmethylj-2'pyridinone trifluoroacetate 



NH2 




The tide compound was prepared in a manner analogous to Example 30. 'H-NMR 

(300 Hz. CDjOD) 5 7,73 (br s. 2H). 7J6 (d, IH). 6.37^.35 (m, 2H). 4.89 (s. 2H). 3.86 

(bs, 2H). 3.43 (br s, 2H). 3.34 (s, 3H). 2.34 (s. 3H). Mass spectrum (LCMS. ESI) calcd. 
for G,jHaSO,N, : 427.4 (M+H); Found 427.4. 



Example 91 

3-(3-Methylquinoline-8'Sulfonyl)amino-6-methyl-l-[(2-guanidinooxyethyl) 
aminocarbonylmethyl]'2-pyridinone trifluoroacetate 




The title compound was prepared in a maimer analogous to Example 30. 'H-NMR 
(300 Hz. CD3OD) 5 8.89 (d. J = 2.2 Hz. IH). 8.30 (dd. J = 1.3. 7.3 Hz. IH). 8.17-8.16 (m. 
IH), 8.10 (dd. J = 1.3. 7.0 Hz. IH). 7.62 (t. J = 7.4 Hz. IH), 7.50 (d, J = 7.6 Hz. IH). 
6.09 (d. J = 7.1 Hz, IH). 4.59 (s. 2H), 3.90 (t. J = 5.1 Hz. 2H). 2.55 (s. 3H). 2.19. (S. 3H). 
Mass spectrum (LC34S, ESI) calcd. for Cj,H„SOjN, : 488.5 (M+H); Found 488.5. 
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Example 92 

'(2-Pyridinylsulfonyl)amino.6-methyl.l.[(2.guanidinooxyethyl) 
aminocarbonytmethylJ-2-pyridinone trifluoroaeetate 




1 . 3'(2'PyrUinylsulfonyl)aminO'6-methyl.l.{[N,N''di(tert' 
butoxycarbonyl)] [2-(guanidinooxyethyl)aminocarbonylmethy4J}.2-pyridinone 

To a stined reaction mixture of 2-mercaptopyri(iine (500 mg. 4 J mmol) and IN HCl (5 
mL) at 0 'C. was bubbled in chlorine gas for Ihr. The reaction mixture was extracted with 
methylene chloride (3 x 50 mL). dried (Na^OJ, and concentrated to yield a clear oU. which 
was used immediately. A^JV-Dimethylaminopyridine (200 mg) is added to a stirred reaction 
mixmre of 2-pyridinesulfonyl chloride (SOmg. 0.178 mmol), and 3-amino^methyl-l-{[iV.A^'. 
di(tert-butoxycaibonyl)J [3-(guanidinooxyethyl)aminocarbonyl]}-2.pyridinone (78 mg, 0.162 
mmol), as prepared in step 3 of Example 30, in methylene chloride (2 mL). Reaction mixture 
was stirred 16 hrs, concentrated in vacuo and purified on silica gel column chromatrography 
(4% methanol / 96% methylene chloride) to give the tide compound as a while soUd (34 mg. 
30% yield). Mass spectrum (LCMS, ESI) calcd. for C„H,^0^,: 624.6 (M+H); Found 
624.1. 

2. 3-(2-Pyridinylsulfonyl)amino-6-methyl.l-[(2-guanidinooxyethyl) 
aminoearbonyimethylj'2-pyridinone trifluoroaeetate 

To a stirred reaction mixtore of 3-(2-pyridinylsulfonyl)amino-6-methyl-l-{[A/;iV'- 
di(tert-butoxycari)onyl)] [2-(guanidinooxyethyl)aminocarbonyhnethyl]}-2-pyridinone (34 mg. 
0.055 mmol) in mediylene chloride (1 mL) was added trifluoroacetic acid (0.5 mL). The 
reaction was stirredH ambient temperature for 2 hr, and was purified on a Waters Sep-Pak (2g) 
(10% methanol / 89% methylene chloride, 1% trifluoroacetic acid), to yield the tide compound 
as a yellow solid (9 mg. 39% yield). 'H-NMR (300 Hz, CD,OD) 5 8.92 (s. IH). 8.70 (br s. 
IH), 8.15 (d. J = 8.0 Hz, IH), 7.57-7.49 (m. 2H). 6.23 (d, J = 7.6 Hz. IH), 4.67 (s. IH). 
3.91 (t, J = 5.0 Hz. 2H). 3.47 (t, J « 5.0 Hz, 2H). 2.30 (s. 3H). Mass spectrum (LCMS. 
ESI) calcd. for C,«H„SO,N,: 424.4 (M+H); Found 424.1. 
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Example 93 

3-(3-Pyridinylsulfonyl)amino-6-methyl-l.[(2-guanidinooxypropyl) 
aminoearbonylmethyl]-2-pyridinone trifluoroaeetate 



5 




The title compound was prepared in a nianner analogous to Example 92. 'H-NMR 

(300 Hz, CDjOD) 5 8.92 (br s. IH). 8.70 (br s, IH), 8.16 (d, J = 8.0 Hz. IH). 7.57-7.49 

(m. 2H). 6.23 (d. J = 7.6 Hz, IH), 4.67 (s, 2H). 3.9 (t, J = 5.0 Hz, 2H). 3.47 (t. J = 5.0 Hz, 
10 2H), 2.30 (s. 3H). Mass spectrum (LCMS, ESI) calcd. for CjsHjiSOjN,: 424.4 (M+H); 
Found 424.1. 

Example 94 

3-(4-Ethylphenylsulfonyl)amino-6-methyl-l-[(2'guanidinooxyethyl) 
15 aminoearbonylmethyl]'2'pyridinone trifluoroaeetate 

The title compound was prepared as in Exaiiq>Ie 2 starting with 4-ethylbenzenesulfonyl 

20 chloride (0.102 g, 0.498 mmol). 'H NMR (300 MHz, CDjOD) 5 7.71 (d. 2H, J = 8.4 Hz). 

7.47 (d, IH, j = 7.6 Hz), 7.31 (d, 2H, J = 8.4 Hz), 6.19 (dd. IH, J = 7.7 Hz, 0.5. Hz), 4.71 
(s, 2H), 3.93 (t, 2H, J = 5.1 Hz). 3.48 (t, 2H. J = 5.1 Hz), 2.68 (q, 2H, J = 7.6 Hz). 2.29 
(s, 3H). 1.22 (t, 3H, J = 7.6 Hz). Mass spectrum (LCMS, ESI) calcd. for Ci^jjNjOjS: 
450.5 (M+H). Found: 451.2. 
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Example 95 

3-(3-Methylphenylsulfonyl)amino.6-tnethyl-l.[(2.guanidinooxyethyl).N. 
methylaminocarbonylmethyl].2-pyridinone trifluoroacetate 



5 




TFA 



The tide compound was prepared from 2-{methylanimo)ethanol using the procedures in 
steps 6-10 of Example 1 and steps 5 & 6 of Example 2. 'H-NMR (300 Hz, CD,OD) 5 7.65 
(m. 2H). 7.35 (m, 2H). 6.16 (m, IH), 5.04-5.01 (m, 2H). 3.97-3.92 (m. 2H). 3.69-3.63 (m. 
10 2H) 3.29 (s, 3H), 2.36 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for C,^SOjNj : 45 1 .4 
(M+H); Found: 451.4. 

Example 96 

3-(3'Methylphenylsulfonyl)amino-6-isopropyl.l.[(2-guanidinooxyethyl) 
15 aminocarbonylmethylj.l-pyridinone hydrochloride 




1. 3'Cyano-6-isopropyU2(lB)-pyridinone: A solution of 3<yano^methyl- 
20 2(lH)-pyridinone (10.0 g, 74.6 mmol) in anhydrous tetrahydrofuran (100 mL) was cooled to 
-78'*C under nitrogen and reacted slowly with lithium diisopropylamide solution (40 mL of 1 .4 
M and 85 mL of 2.0 M, 226 mmol tt)tal) via syringe. After warming to 0°C and stirring 2 
hours, meAyl iodide (10 mL, 160 mmol) was added and the reaction stirred 18 hours at 
ambient temperature. The reaction was poured into 0.67 N NaOH (300 mL), the phases 
25 separated, the aqueous layer washed with diethyl ether, and the combined organic layers 
extracted with water. The combined aqueous layers were acidified to pH 4 wiA 6 N HQ and 
extracted with methylene chloride, and the mediylene chloride layer was washed with brine, 
dried over NajSO^, and filtered. The filtrate was concentrated in vacuo and the residue purified 
by flash column chromatography (1:1 methylene chloride : ethyl acetate) giving the tide 
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compound as a light yellow solid (2.15 g, 18%). *H NMR (300 MHz, CDQj) 5 13,25 (br s, 
IH), 7.84 (d, IH, J = 7.5 Hz), 6.23 (d, ! J, J = 7.5 Hz). 3.00 (septet, IH, J = 7.0 Hz), 1.36 
(s, 3H), 1.34 (s, 3H). Also recovered from the column was the mono-methylated side-product 
3-cyano-6-ethyl-2(lH)pyridino;i.. (5,50 g, 50%). which was used to make the tide compound 

5 in Example 97. »H NMR (300 MHz, CDCy 5 7.84 (d, J =7,5 Hz, IH). 6.23 (d, J = 7.4 Hz, 
IH), 2.76 (q. J = 7.6 Hz, 2H), 1.35 (t, J = 7.5 Hz, 3H). 

2. 3^Carboxy»6'isopropyU2(lH)^pyridinone: 3-Cyano-6-isopropyl-2(lH)- 
pyridinone (2,92 g. 18.0 nimol), as prepared in the preceding step, was dissolved in hot 50% 
v/v sulfuric acid (45 mL) and refluxed for 3 hours. After cooling to ambient tempcramre, the 
10 reaction mixture was poured into 200 mL of ice water and the resulting precipitate collected by 
filtration, washed with water, then air and vacuum dried giving the tide compound (2.83 g, 

87%) as a white soUd. *H NMR (300 MHz, CDCI3) 5 13.67 (s, IH), 12.75 (br s, IH). 8.56 

(d, IH, J = 7.5 Hz), 6.56 (dd, IH, J = 7.6 Hz, 1.6 Hz), 3.02 (septet, IH, J = 6.9 Hz), 1.41 
(s, 3H), 1.39 (s, 3H). 

15 3, 3-(Benzyloxycarbonyl)amino-6-isopropyU2(lH)*^vridinone\ 3-Carboxy-6- 
isopropyl-2(lH)-pyridinone (2.82 g, 15.6 mmol), as pre:: m the preceding step, 
diphenylphosphoryl azide (3.50 mL, 16.2 mmol), and triethylamine (2.30 mL, 16.5 mmol) 
were refluxed in 1,4-dioxane (100 mL) for 16 hours. Benzyl alcohol (1.65 mL, 15.9 mmol) 
and additional triethylamine (2.40 mL, 17.2 ihmol) were added and the reaction refluxed 

20 another 24 hours. After concentrating the reaction mixnire in vacuo, the residue was dissolved 
in methylene chloride, washed with pH 1 brine, saturated NaHCOj, and pH 7 brine, dried over 
MgSO^, and filtered. The evaporated filtrate was then purified by flash column 
chromatography (gradient elation, 10% to 25% etiiyl acetate in methylene chloride) giving the 

tide compound as a light yellow solid (1.10 g, 25%). *H NMR (300 MHz, CDCI3) 5 1 1.61 (br 

25 s, IH), 8.05 (br d, IH, J = 7.2 Hz), 7.67 (s, IH), 7.39 (m, 5H), 6.08 (d, IH, J = 7.7 Hz). 
5.21 (s, 2H), 2.80 (septet, IH, J = 6:9 Hz), 1.28 (s, 3H), 1.26 (s, 3H). 
4. 3-(Benzyloxycarbonyl)aminO'6'isopropyl'l-{tert' 

butoxycarbonylmethyl)^2'pyridinone: 3-(Benzy loxycarbony l)aniino-6-isopropy l-2( I H)- 
pyridinone (1.10 g, 3.84 mmol), as prepared in the preceding step, was dissolved in 

30 anhydrous tctrahydrofuran (30 mL) and cooled to 0''C under nitrogen. A 1.0 M solution of 

lithium bis(trimethylsilyl)aniide in hexanes (4.2 mL, 4.2 nunol) was added via syringe and the 
reaction stirred for one hour. tert-Butylbromoacetate (0.70 mL, 4.3 mmol) was then added via 
syringe and the reaction stirred at ambient temperature for 16 hours. After concentration in 
vacuo, the crude product was purified by flash column chromatography (1:1 hexaneiethyl 
35 acetate) giving the tide compound as a pale yellow oil (1.38 g, 90%). *H NMR (300 MHz, 

CDCI3) 5 8,00 (br d, IH, J = 7.8 Hz), 7.78 (s, IH), 7.36 (m, 5H), 6.15 (d, IH, J = 7.9 Hz). 
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5.19 (s. 2H). 4.79 (s. 2H). 2.72 (m. IH). U46 (s. 9H). 1,26 (s. 3H). ,.23 (». 3H). Ma« 
sp«:mm,(MAU5I.TOF.g.ntisicaddnmrix)c3lcd.forCyV^ 423.2 (M*Na). Found: 

^ A J aO* 

5. 3-^'"ino.6-isopropyl-Htert.butoxycarbonylmethyl).2.pyri^^^ 

5 3-(Ben2yloxycarbonyl)amino-6-isopropyl.Hterr-butoxy<art)onyl^^^^ d 35 

3.37 mmol). as prepared in the preceding step, and 10% palladium (0) 00 activated carbon 
(0.12 g.) were dissolved in methanol (50 mL). degassed, bacJcfilled with nitrogen, and stirred 
under hydrogen gas at ambient pressure and temperanue for 2 hours. Hie reaction mixture was 
then filtered through Celite and the filtrate evaporated giving the tide compound as a golden oU 
10 which was used without further purification. 

6. ^•(3-Methylphenylsulfonyl)amino'6-isopropyl.l.(tert. 
butoxycarbonylmethyl).2.pyridinone: 3-Amino^isopropy]-l-(rm- 
butoxycarbonylmethyl).2-pyridinone (assumed to be 337 mmol). as prepared in the preceding 
step, and AT-methylmoipholine (1.0 mU 9.1 mmol) were dissolved in methylene chloride (20 
mL) and cooled to Q-C A solution of m-toluenesulfonyl chloride (0.67 g. 3.5 mmol) in 
methylene chloride (5 mL) was added and the reaction stirred at ambient temperaure for 16 
hours. After evaporation in vacuo, the crude product was dissolved in medylene chloride 
washed with 10% aqueous citric acid, saturated NaHCO,. and brine, dried over MgSO, and 
filtered. The evaporated filtrate gave the tide compound (1.24 g. 88%) as a tan solid. 'HNMR 
(300 MH2. CDCl,) 5 7.65 (m, 2H). 7 J8 (br s. IH). 7.46 (d, IH. J = 7.8 Hz). 7.33 (m. 2H). 

3H)^ n9^s^3H)'^ ^'^^ ^' ^'^^ ^"^* ^"^^ 

7. ^•(^•M^thylphenylsulfonyl)amino-6.isopropyl.l.(carboxymethy^^^ 
pyridinone: 3-(3-Methylphenyisulfonyl)amino^isoprepyl-l-(rm.butoxycarbonyl^^ 
pyndmone (1.24 g. 2.95 mmol). as prepared in the preceding step, was dissolved in methylene 
chlonde (20 mL) and reacted with trifluoioacetic add (8 mL) at ambiem temperature for 2 
hours. After evaporation in vacuo, the crude product was dissolved in methylene chloride 
washed wid, pH 7 boffer and brine, dried over MgSO,. and filtered. Evaporation of the'filtrat^ 
gave the tide compound (0.72 g. 67%) as a Ught yellow soUd. Mass spectrum (LCMS ESI) 

30 calcd. for C„H^,0,S: 365.4 (M+H). Found: 365.1. 

8. ^-(^•Methylphenyl5ulfonyl)amino.6-isopropyl.l.{[N,N'.dHtert. 
b^toxycarbonyl)].2.(guanmnyloxyethyl)aminocabonylmethyl}.2.pyridinone' 
3-(3.MediylphenylsuIfonyI)amino^isopiopyl.Hcarboxymethyl).2-pyridinone (0.71 g 1 95 
mmol). as prepared in die preceding step. Castro's reagent (BOP. 0.905 g. 2.05 mmol) and 
[M^'Kii(tert-butoxycarbonyl)] 2-aminoethoxyguanidine (0.710 g. 2.00 mmol). as prepared in 
step 4 of Example 2. were dissolved in methylene chloride (40 mL) and reacted widi 
tnediylamine (0.75 mL. 5.4 mmol) at ambient temperature for 3 days. After concentration in - 
vacuo, the crude product was dissolved in methylene chloride, washed with 10% aqueous citric 
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acid, saturated NaHCOj. and brine, dried over NajSO,, and filtered. The evaporated filtrate 
was purified by flash column chromatography (5% methanol in methylene chloride) giving the 
uUe compound as a light yellow solid (0.70 g. 54%). 'H NMR (300 MHz. CDCl,) 5 9.15 (s, 
IH). 8.34 (br t. IH. J = 5.0 Hz). 7.67 (m, 3H), 7.59 (s, IH). 7.40 (d. IH. J = 7.9 Hz). 7.34 
5 (m. 2H), 6.06 (d. IH, J = 7.9 Hz), 4.86 (s, 2H), 4.09 (m. 2H), 3.58 (dd, 2H. J = 8.8 Hz, 
5.0 Hz), 2.86 (m, IH). 2.38 (s. 3H). 1.52 (s, 9H). 1.47 (s. 9H)..1.20 (s. 3H). 1.17 (s. 3H). 
9. 3-(3-Methylphenylsulfonyl)aminO'6'isopropyl'l-{2- 
(guanidinyloxyethyl)aminocabonylmethyl}-2-pyridinone hydrochloride: 
3-(3-Methylphenylsulfonyl)amino-6-isopropyl- 1 - { [iV,A/'-di(tert-butoxycarbonyl)].2- 

10 (guanidinyloxyethyl)aminocabonylmethyl)-2-pyridinone (0.70 g, 1.05 mmol). as prepared in 
die preceding step, was dissolved in methylene chloride (10 mL) and reacted with 
trifluoroacetic acid (5 mL) at ambient temperature for 2.5 hours. The evirated crude product 
was lyophilized from acetonitrile/water, purified by flash column chromatography (gradient 
elution. 10% to 20% methanol in metbylme chloride saturated with gaseous ammonia), and 

15 evaporated from 4 N HCl in ethanol (20 mL) giving the tide compound as a white solid (0.36 

g, 68%). 'H NMR (300 MHz, DMSO-d^) 5 10.91 (br s. IH), 9.34 (brd s, IH), 8.49 (t, IH, 
J = 5.5 Hz). 7.65 (m, 6H). 7.43 (m, 2H), 7.28 (d. IH, J = 7.8 Hz). 6.14 (d. IH. J = 7.9 
Hz), 4.69 (s, 2H), 3.79 (t, 2H, J - 5.3 Hz), 3.38 (m, 2H), 2.79 (m, IH). 2.35 (s. 3H). 1.13 
(s, 3H). 1.08 (s. 3H). Mass spectrum (LCMS, ESI) calcd. for CjoHjjNjOjS: 465.5 (M+H). 
20 Found: 465.1. 

Example 97 

3'(3'Methylphenylsulfonyl)amino-6'ethyl'l-[(2- 
guanidinooxyethyl)aminocarbonylmethyl]-2'pyridinone trifluoroacetate 

25 




The title compound was prepared in a manner analogous to Example 96. 'H-NMR 
(300 MHz, DMSO-d^) 5 10.92 (s, IH). 9.32 (s, IH). 8.42 (t, J = 5.6 Hz, IH), 7.71 (br s. 
30 4H), 7.67 (s, IH), 7.64 (t. J = 3.0 Hz. IH). 7.42 (d, J = 6.1 Hz. IH). 7.29 (d. J = 7.7 Hz. 
IH). 6.07 (d, J = 7.8 Hz, IH). 4.62 (s. 2H). 3.79 (t. J = 5.4 Hz, 2H). 3.34 (t. J = 5.6 Hz, 



W0 99/26926 

114 




H {( NH? 

"^"^ """^""d was prepared in a m,„ 

C300MHz,DMSCH)5n.25(, IH). 9 32 ' "^'^ *« ^ 
^H). 7.63 (n. 2H). 7.42 2H) 7 29 M h ' = ^'^^ s 

(3. 2H). 3.81 (, 2H. J = 5 3 HzT 3 f. / ' ' ' ' ' (i IH ; - 7 7 u , ' 

C^eO^: 465^ (m*H). FbunA- 465 , "^"^ ^SD calcd. for 

Example 99 

2.pyridinone hydrochloride 




IIh hci 



A solution of 3-n.m-»K.,i u 

^ocarbonytaethyll 2 nwt^ "^^^^^'^^^^niethyl^ 
25 ofc . Py^'^on^^hydixxihlorirf^mo « l^-^'guanidinooxyethyl) 

« ^01) follow., 03?"^,"^ "'-^ (^78 



wo 99/26926 PCT/US9W5I85 

methylene chloride extracts were extracted with saturated sodium bicarbonate (2 x). The 
combined aqueous bicarbonate extracts were adjusted to pH 1 with IM HCl. The insoluble 
material was collected by filtration and combined with the previous solids from the acidic brine 
treatment The solids were dried under high vacuum overnight, then treated with methanol and 
5 filtered to remove insoluables. Evaporation of the filtrate gave the dtle compound as a white 
soUd (154 mg. 75%). 'H-NMR (300 MHz, DMSO-d«) 5 9.30 (s, IH). 8.85 (t. J = 5.3 Hz, 
IH). 8.14 (s. 4H), 7.61-7.66 (m. 2H). 7.39-7.44 (m, 2H), 7.23 (d, J = 7.6 Hz, IH), 6.08 
(d. J = 8.2 Hz, IH). 4.67 (m, 2H), 3.91 (t, J = 5.1 Hz. 2H), 3.39 (m, 2H), 3.28 (s, 3H). 
2.35 (s. 3H). 2.19 (s. 3H). Mass spectrum (LCMS, ESI) clacd. for C.^jjNPjS: 451 (M + 
10 H); Found: 451.2. MS-MS of 451.2 peak gave 408.9 (M - C(=NH)NH). 

Example 100 

3-(3-Methylphenylsulfonyl)amino-6-methyl'l-[(2-N"' 
ethylguanidinooxyethyl)aminoearbonylmethyl]-2.pyridinone hydrochloride 




The title compound was prepared in a manner analogous to Example 99. 'H NMR 
(300 MHz. DMSO-d,) 6 9.26 (br s. IH), 8.55 (t, IH, J = 5.2 Hz), 7.95 (br s, 4H), 7.64 (m, 
20 2H). 7.42 (m, 2H). 7.24 (d, IH. J = 7.5 Hz). 6,08 (d, IH, J = 7.7 Hz), 4.63 (s, 2H), 3.87 
(br t, 2H. J = 5.0 Hz), 3.66 (q, 2H, J = 6.9 Hz). 2.35 (s. 3H). 2.19 (s. 3H). 1.09 (t, 3H, J = 
6.9 Hz). Mass spectrum (LCMS. ESI) calcd. for CjoHaNjOjS: 465.5 (M+H). Found: 
465.1. MS-MS of 465.1 peak gave 423.0 (M - C(=NH)NH). 

25 Example 101 

3'(3-Methylphenylsulfonyl)amino-6-methyl-l-[(2'N"- 
henzylguanidinooxyethyl)aminocarbonylmethyl]-2'pyridinone hydrochloride 
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nie title compound was prepared in a manner analogous to Example 99 Mass 
spectrum (LCMS. ESI) calcd. for C«H3,N AS: 527.6 (M+H). Found: 527.0. MS-MS of 
527.0 peak gave 485.0 (M - C(=NH)NH). 

Example 102 

3'(3-Methylphenylsulfonyl)amino'6.methyl.l.[(2.N". 
butyl8uanidinooxyethyl)aminocarbonylmethyl].2-pyridinone hydrochloride 




The tide compound was prepared in a manner analogous to Example 99. 'H NMR 
(300 MHz. CDC1,/CD30D) 6 7.64 (m. 2H). 7.42 (d, IH. J = 7.7 Hz). 736 (m. 2H). 6.11 (d. 
IH, J = 7.7 Hz). 4.70 (s. 2H). 3.58 (t. 2H. J « 7.3 Hz). 3.49 (t. 2H. J « 4.9 Hz). 2J9 (s' 
3H). 2.30 (s. 3H). 1.64 (m. 2H). 136 (m. 4H). 0.95 (t. 3H, J = 7.2 Hz), Mass spectmni 
(LCMS,ESI)calcd.forC,^.0,S: 493.6 (M+H). Found: 4933. MS-MS of 4933 peak 
gave 452.0 (M - C(=NH)NH). 

Example 103 
3-(3-M ethylphenylsulfonyl)amino.6-methyl.l.[(2.N- 
'nethylguanidinooxyethyl)aminocarbonylmethylj.2.pyridinone trifluoroacetate 



H H 
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1. [N,N''Di(tert'buioxycarbonyl)] 2*(benzyloxycarbonylamino)ethoxy^N- 
methylguanidine 

To a solution of [A^.yV'-di(rert-butoxycarbonyl)] 2-(ben2yloxycarbonylainino) 
elhoxyguanidine (905 mg, 2.0 mmol), as prepared in step 3 of Example 2, methanol (121 jiL, 
5 3.0 mmol) and triphenylphosphine (790 mg, 3.0 nimol) in tetrahydroftiran (30 mL) was added 
diethyl azodicarboxylate (520 mg, 3,0 mmol). The mixture was stirred at ambient temperature 
overnight. Ethyl acetate (50 mL) was added, washed with saturated NaHCO, (40 mL), brine 
(2 X 40 mL) and dried over Na2S04. After evaporating the solvent, the residue was purified by 
flash chromatography (0-4% ethyl acetate in methylene chloride) to give the dtle compound as a 
10 white soUd (385 mg, 41%). 'H-NMR (300 MHz, CDCX^) 5 7.36 (m, 5H), 5.30 (br s, IH). 

5.1 1 (s, 2H), 4.12 (t, J = 5.0 Hz, 2H), 3J0 (t, J = 5,0 Hz, 2H), 3.07 (s. 3H), L48 (s, 9H), 
1.43 (s, 9H). 

2 . [N,N''Di(tert-butoxycarbonyl)] l-aminoethoxy-N-methylguanidine 

A mixture of [MA^'-di(rerr-butoxycarbonyl)] 2-{ben2yloxycarbonylamino)ethoxy-N- 
15 methylguanidine (700 mg, 1.5 nunol), as prepared in the preceding step, 10% Pd/C (70 mg) in 
methanol (20 mL) and chloroform (5 mL) was hydrogenated under hydrogen (balloon) for Ih. 
The catalyst was removed by filtradon through Celite, the filtrate was concentrated in vacuo. 
The residue was purified by flash chromatography (95 : 5 methylene chloride : methanol 
saturated with ammonia) to give the tide conopound as a colorless foam (250 mg, 50%). 'H- 

20 NMR (300 MHz, CDCI3) 5 4.14 (t, J = 5.0 Hz, 2H), 3.09 (s, 3H), 3.06 (q, J = 5.0 Hz, 2H), 

1.50 (s. 9H), 1.46 (s, 9H). 

3 . 3-{3'Methylphenylsulfonyl)amino-6'methyl-l'{[N,N''di(terU 
butoxycarbonyl)] [2'^(N-methylguanidinooxyethyl)aminocarbonylmethyl]}^2^ 
pyridinone 

25 To a solution of 3-(3-methylphenylsulfonyl)amino-6-methyl- 1 -carboxymethyl-2- 

pyridinone (253 mg, 0.75 mmol), as prepared m step 2 of Example 5, [N,N'-di(/err- 
butoxycarbonyl)] 2-aminoethoxy-//'mcthylguanidine (250 mg, 0.75 mmol), as prepstfed in the 
preceding step, diisopropylethylamine (180 jiL, 1.0 nunol) in M//-dimethylformamide (10 

mL) was added Castro's reagent (BOP) (355 mg, 0.8 mmol). The mixmre was stirred at room 
30 temperanire overnight Ethyl acetate (50 mL) was added, washed with saturated NaHCO, (2 x 
20 mL), 10% ciuic acid (2 x 20 mL) and brine (20 mL), and dried over Na2S04. After 
evaporating the solvent in vacuo, the residue was purified twice by colunui chromatography (2: 
1 ethyl acetate : hexane; then 2% methanol in methylene chloride) to give the title compound as 

a white solid (380 rag, 78%). ^H-NMR (300 MHz, CDCI3) 5 8. 12 (s, IH), 7.67 (m, 3H), 

35 7.48 (d, J = 7.6 Hz, IH), 7.34 (s, IH), 7.31 (s, IH), 7.09 (m, IH). 6.08 (d, J = 7.8 Hz, 
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IH). 4.61 (s. 2H). 4.02 (t, J = 5.1 Hz. 2H). 3.46 (q. J = 5.3 Hz, 2H). 3.09 ($ 3H) 2 39 (s 
3H). 2.37 (s. 3H). 1.53 (s. 9H). 1.47 (s. 9H). ^ ' 

4. 3'(3-MethylphenylsuI/onyl)amino-6.methyl.I.{(2.N' 

'nethylguanidinooxyethyl)aminocarbonylmethylJ.2.py^^^ trifluoroacetate 

A mixture of 3.(3-methylphenylsuIfoDyl)amino^methyI-l-{(/^.A/'-di(terr. 
butoxycarbonyl)] [2-(Mmethylguanidinooxypropyl)amin(xarbonyimethyn^ (370 
mg. 0.57 mmol). as prepared in the preceding step, and trifluoroacctic acid (2 mL) in 
methylene cUoride (3 ni) was stined at room temperature for 2 h. After evaporating the 
solvent m vacuo, the residue was purified by Waien Sep-Pak (10 g. 10% medianol in 
mediylcne chloride) to give die tide compound as a coloriess foam (310 mg. 96%). >H-NMR 
(300 MHz. DMSO^ 5 10.91 (s. IH). 9.28 (s. IH). 8.43 (t, J = 5.5 Hz. IH). 8.09 (d. J = 
5.0 Hz. IH). 7.93 (br s. 2H). 7.66 (s, IH). 7.62 (m. IH). 7.43 (m, 2H). 7.24 (d IH J = 
7.6 Hz). 6.09 (d. IH. J = 7.7 Hz). 4.62 (s. 2H). 3.79 (t. 2H. J = 5.2 Hz). 3.35 (q' 2h' J - 
5.4 Hz). 2.77 (d. J = 4.8 Hz. 3H). 2.35 (s. 3H). 2.19 (s, 3H). Mass spectrum (LCMS ESD 

calcd.forC,^SNA: 451,0 (M+H); found: 451.1. MS-MS of 451.1 peak gave 394.9 (M 
• C(=NH)NCHj). 

Example 104 

3-(Benzylsulfonyl)amino>6-methyl.I.[(2.N.methylguanid^^^ 
aminocarbonyimethylj-2'pyridinone trifluoroacetate 




TFA 



The dde compound was prepared in a manner analogous to Example 103. 'H-NMR 
25 (300MHz. DMSO^ 5 10.89 (s. IH). 8J7 (s. IH). 8.47 (t, J = 5.5 Hz, IH), 8.09 (br s. 
IH). 7.93 (s, 2H). 7.34 (m. 5H). 7.13 (d, J = 7.5 Hz. IH). 6.10 (d. J = 7.7 Hz IH) 4 73 
(s. 2H). 4.51 (s. 2H). 3.83 (t. J = 5.4 Hz. 2H). 3.41 (m, 2H). 2.77 (d. J = 4.9 Hz. 3H). 2.25 
(s. 3H). Mass spectrum (MALDI-TOF. a^ano^hydioxycinnamic acid matrix) calcd. for 
C„Hj^40,S : 451.2 (M + H). 473.2 (M + Na); Found: 451.4. 473.5. MS-MS of 451 4 peak 
30 gave 394.9 (M-C(=NH)NCH,). 
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Example 105 

3'(3'M€thylphenylsulfonyl)aminO'6'm€thyl'I^f(2'(N'methoxycarbonyl) 
guanidinooxyethyl)aminocarbonylmethyl]'2'pyridinone 




A suspension of 3-(3-methylphenylsulfonyl)amino-6-methyI-l.((2-guanidinooxyethyl) 
aniinocarbonylmethyl]-2-pyridinone hydrochloride (0.2 g, 0.42 mmol), as prepared in step 5 
of Example 5, ia acetonitrile (10 mL) was treated with ^iAMiisopropylethylamine (0.08 mL, 
0.46 mmol) and dimethyl pyrocarbonate (0.05 mL. 0.46 nmiol). The reaction mixnire was 
allowed to stir at room temperature overnight An additional solvent, yv,A/-dimethylfonnamide 
(5 mL) was added to effect solution. Additional dimethyl pyrocarbonate (0.30 mL. 2.76 
mmol) was added and the reaction mixture was stiired for 2 days. The reaction mixture was 
evaporated to dryness under high vacuum and the residue was purified on a silica gel column (5 
g SepPak) using 4% methanol in methylene chloride as eluting solvent to give 0.071 g (29% 

yield) of desired product as a white solid. *H-NMR (300 MHz, DMSO-d^ 5 9.65 (s. IH). 
9.30 (s. IH). 8.28 (t, J = 5.5 Hz, IH). 7.60-7.67 (m, 2H). 7.38-7.44 (m. 2H), 7.23 (d, J = 
7.5 Hz, IH), 6.20 (s, 2H), 6.06 (d, J = 7.6 Hz, IH), 4.61 (m, 2H), 3.73 (t, J = 5.5 Hz, 2H), 
3.61 (s, 3H). 3.27-3.31 (m, 2H), 2.35 (s, 3H), 2.18 (s, 3H). Mass spectrum (LCMS, ESI) 
calcd. for C^H^XOtS: 495 (M + H); Found: 495.0. 

Example 106 
3-(3-Mjthylphenylsulfonyl)aminp-6^methyUH^^^ 
triethoxycarbonyl)guanidinooxyethyl)aminocarhonylmethyl]*2^pyri^^ 




To a solution of 3-(3-mediylphenyl)sulfonylamino-6-methyl-l-[(2-guaiudinooxyethyl) 
aminocarbonylmethyl]-2-pyridinone hydrochloride (237 mg, 0.5 mmol). as prepared m step 5 
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of Example 5. and MiV'-diiso-propylethylamine (180 jiL. 1.0 mmol) in N.N- 
dimethylfonnamide (10 mL) was added diethyl pyrocarbonate (150 jiL, 1.0 mmol). The 
mixture was stirred at ambient temperature overnight. The M^V-dimethylformamide was 
evaporated under high vacuum, the residue was dissolved in methylene chloride (50 mL). 
washed with 10% citric acid (2 x 20 mL), brine (20 mL) and dried over NajSO«. After 
evaporating tte solvent, the residue was purified by Waters Sep-Pak (10 g, 30 -40 % ethyl 
acetate in methylene chloride) to give the title compound as a white solid (210 mg, 65%). 'H- 
NMR (300 MHz, CDQ,) 5 9.33 (br s, IH), 8.64 (s. IH). 8.58 (br s. IH), 7.97 (m, 2H). 
7.52 (d, J = 7J Hz, IH), 7.26 (m, 2H). 6.15 (d, J = 7.7 Hz, IH). 4.70-5.00 (m, 2H). 4.40 
(q, J = 7.1 Hz, 2H). 4.21 (q, J = 7.2 Hz, 2H), 4.07 (q.. J = 7.1 Hz, 2H), 3.85 (m, 2H). 3.54 
(m, 2H). 2.41 (s. 3H), 2.39 (s, 3H), 1.41 (t, J = 7.1 Hz, 3H), 1.30 (t, J = 7.2 Hz, 3H), 1.09 
(t, J = 7.1 Hz. 3H). Mass spectrum (LCMS. ESI) calcd. for CjjH^NjOj.S : 653.0 (M + H); 
Found: 653.0. 

Example 107 

3-(3-Methylphenylsulfonyl)aminO'6-methyl-l.[(2-(N,N'-diethoxycarbonyl) 
guanidinooxyethyl)aminoearbonylmethyl]-2'pyridinone 




and 3-(3-Methylphenylsulfonyl)amino-6'methyl.l.[(2-(N-ethoxycarbonyl) 
guanidinooxyethyl}aminocarbonylmethyl]-2'pyridinone 




To a solution of 3-(3-niethylphenyI)sulfonylamino-6-methyl-l-[(2-guanidinooxyethyl) 
aminocarbonyhnethyl]-2-pyridinone hydrochloride (475 mg, 1.0 mmol), as prepared in step 5 
of Example 5. and AT-methyhnorphoUne (220 fiL, 2.0 mmoO in iV,;V'-dimethylformanude (10 
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mL) was added diethyl pyrocarbonate (150 ^L, 1.0 ramol). The mixture was stirred at ambient 

temperature overnight. The N,7^-dimethylformamide was evaporated under high vacuum, the 
residue was dissolved in methylene chloride (50 mL), washed with 10% citric acid (2 x 20 
mL), brine (20 mL) and dried over Na,S04. After evaporating the solvent, the residue was 
purified by Waters Sep-Pak (10 g, 30 -40 % ethyl acetate in methylene chloride then 25 
methanol in methylene chloride) to give 3-(3-methylphenylsulfonyl)amino-6-methyl-l-[(2- 
(MA^'-diethoxycarbonyOguanidinooxyethyl) aminocarbonylmethyl]-2-pyridinone as a white 
soUd (320 mg. 55%). 'H-NMR (300 MHz, CDO,) 5 9.34 (br s, IH), 8.74 (s. IH), 8.59 (br 

s, IH). 7.67 (s. IH), 7.64 (m, IH). 7.60 (s, IH). 7.38 (d. J = 7.5 Hz, IH), 7.32 (d, J = 5.2 
Hz, 2H). 6.01 (d. J = 7.6 Hz, IH), 4.97 + 4.67 (m. 2H), 4.40 (q. J = 7.1 Hz, 2H), 4.14 (q. 
j = 7.1 Hz, 2H), 4.36 + 3.91 (m, 2H), 3.52 (m, 2H). 2.38 (s, 3H), 2.26 (s, 3H). 1.42 (t, J = 
7.1 Hz. 3H). 1.21 (t, J = 7.1 Hz, 3H). Mass spectrum (LCMS. ESI) calcd. for C^HjjNjOjS 
: 581.2 (M ■♦• H); Found: 581.0. 3-(3-Methylphenylsulfonyl)araino-6-methyl-l-[(2-(A/- 
ethoxycari3onyI)guanidinooxyethyI) aminocarbonyhnethyl]-2-pyridinone as a white solid (80 

mg. 16%). 'H-NMR (300 MHz. CDCy 6 8.30 (br s, IH), 8.17 (br s. IH). 7.56 (m. 4H), 
7.33 (m, 2H). 6.14 (d, J « 7.7 Hz. IH). 5.77 (br s, 2H). 4.67 (br s. 2H). 4.35 (q. J = 7.1 
Hz, 2H), 3.85 (m. 2H), 3.42 (m, 2H), 2.44 (s, 3H), 2.36 (s. 3H). 1.39 (t, J = 7.1 Hz, 3H). 
Mass spectrum (LCMS, ESI) calcd. for CaHJtifiTS : 509.1 (M + H); Found: 509.1. 
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Example 108 

3-(3''Methylphenylsulfonyl)amma-6-meihyl'l-{f2'N'^ 
guanidin0oxyethylJammocarbonylmethyl}'2'i>yrUinonehydroch 




5 The title compound was prepared in a manner analogous to Example 99. *H NMR (3 00 

MHz, DMSO^) 6 9.25 (s, IHO, 8.65 (t, IH, J = 5 Hz), 8.03 (br s, 3H), 7.78 (br s, IH), 7.64 
(m, 2H), 7.26 (m, lOH), 6.07 (m, IH), 4,63 (br s, 2H), 3.89 (t. 2H, J = 4.9 Hz), 3.71 (t, 2H, 
J = 7Hz),2.58(m,2H),2.34(s,3H),2.16(s,3H), 1.87 (m.2H). Mass spectrum (LCMS, ESI) 
calcd. for C27H34Nfi05S: 555.0 (M+H). Found: 555.1. MS-MS of 555.1 peak gave 513.0 
10 (M-C(=hfH)NH). 

Example 109 
Tablet Preparation 

Tablets containing 25.0, 50.0, and 100.0 mg, respectively, of the following active 
compounds are prepared as illustrated below: 
15 a. 3-benzylsulfonylamino-6-methyl-l-((3-guanidinooxypropyl) 

aminocarbonylmethyl]-2*pyridinone; and 

b. 3-benzylsulfonylam.ino-6-methyl-l-[(2-guanidinooxyethyl) 
aminocarbonylmethyl]-2-pyridinone 
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TABLET FOR DOSES CONTAINING FROM 
25-100 MG OF THE ACTIVE COMPOUND 

Amouni-mg 



Active Compound 


25.0 


50.0 


100.00 


Microciystalline cellulose 


3725 


100.0 


200.0 


Modified food corn starch 


3725 


425 


8.5 


Magnesiuni stearate 


0.50 


0.75 


1.5 



All of the active compound, cellulose, and a portion of the com starch are mixed and 
granulated to 10% com starch paste. The resulting granulation is sieved, dried and blended 
with the remainder of the com starch and the magnesium stearate. The resulting granulation 
10 is then compressed into tablets containing 25.0, 50.0, and 100.0 mg, respectively, of active 
ingredient per tablet 

Example 110 
Intravenous Solution Preparation 

An intravenous dosage form of the above-indicated active compounds is prepared as 
15 follows: 

Active Compound 
Sodiiun Citrate 
Citric Acid 
Sodium Chloride 
20 Water for Injection (USP) 

Utilizing the above quantities, the active compound is dissolved at room temperature 
in a previously prepared solution of sodium chloride, citric acid, and sodium citrate in Water 
for Injection (USP, see page 1 636 ofUnited States Pharmacopeia/National Formulary for 1995, 
published by United States Pharmacopeial Convention, Inc., Rockville, Maryland (1994). 

25 Example 111 

In vitro Inhibition of Purified Enzymes 

Reagents: All buffer salts were obtained from Sigma Chemical Company (St. Louis, MO), and 
were of the highest purity available. The enzyme substrates, 



0.5-10.0 mg 
5-50 mg 
1-15 mg 
1-8 mg 
q.s. to 1 ml 



W099/26926 
N-benzoyl-Phe-Val-Aro 

Hunan B-tlirombiD, human &ciorY.. au 

■"■"aedbyftcaddi^,^,,^, '' 15 n»„m«. R«=uoo.„e„ 

I» « UK «p=m„„ally d«.™^ value. 
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Thrombin: Thrombin activity was assessed as the ability to hydrolyze the substrate 
N-succinyl-Ala-Ala-Pro-Arg-;^mtroanilide. Substrate solutions were prepared at a 
concentration of 32 mM (32 niM«IOn = 1 80 mM) in assay buffer. Final DMSO concentration 
was 4.3%. Purified human a-thrombin was diluted into assay buffer to a concentration of IS 
5 nM. Final reagent concentrations were: [thrombin] - 0.5 nM, [substrate 
N-succinyi-Ala-Ala-Pro-Arg-p-nitroanilide] = 32 mM. 

Factor X [FXa): FXa activity was assessed as the ability to hydrolyze the substrate 
N-benzoyl-Ile-Glu-rGIy-Arg-p-nitroanilide hydrochloride. Substrate solutions were prepared 
at a concentration of 5 1 mM (5 1 « K„ « 1 .3 mM) in assay buffer. Final DMSO concentration 

10 was 4.3%. Purified activated human Factor X was diluted into assay buffer to a concentration 
of 300 nM. Final reagent concentrations were: [FXa] = 10 nM, 
[N-ben2oyUle-Glu-Gly-Arg-/7-nitroanilide hydrochloride] = 51 mM. 
Plasmin: Plasmin activity was assessed as the ability to hydrolyze the 
N-p-Tosyi-Gly-Pro-Lys-/?-nitroanilide. Substrate solutions were prepared at a concentration 

15 of 37 mM (37 mM« K„= 243 mM) in assay buffer. Final DMSO concentration was 4.3%. 
Purified human plasmin was diluted into assay buffer to a concentration of 240 nM. Final 
reagent concentrations were: [Plasmin] = 8 nM, [N-;7-Tosyl-Gly-Pro-Lys-p-nitroanilide] = 37 
mM. 

Chymotrypsin: Chymotrypsin activity was assessed as the ability to hydrolyze 
20 N-succinyl-Ala-Ala-Pro-Phe-/?-nitroanilide. Substrate solutions were prepared at a 
concentration of 1 4 mM (14 raM« mM) in assay buffer. Final DMSO concentration 

was 4.3%. Purified bovine chymotrypsin was diluted into assay buffer to a concentration of 
81 nM. Final reagent concentrations were: [Chymotrypsin] - 2.7 nM, 
[N-succinyl-Ala-Ala-Pro-Phe-;?-nitroanilide] = 14 mM. 
25 Trypsin: Trypsin activity was assessed as the ability to hydrolyze 
N-ben2oyl-Phe-Val-Arg-/7-nitroaiulide. Substrate solutions were prepared at a concentration 
of 13 mM (13 mM« K„ = 291 mM) in assay buffer. Final DMSO concentration was 4.3%. 
Purified bovine trypsin was diluted into assay buffer to a concentration of 120 nM. Final 
reagent concentrations were: [Trypsin] = 4 nM, [N-benzoyl-Phe-Val-Arg-p-nitroanilide] = 13 
30 mM. 
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Elastase: Elasiase activity was assessed as the ability to hydrolyze 
N-succinyl-Ala-Ala-Pro-Val-p-nitroanilide. Substrate solutions were prepared at a 
concentration of 1 9 mM ( 1 9 niM« = 89 mM) in assay buffer. Final DMSO concentration 
was 4.3%. Purified human leukocyte elastase was diluted into assay buffer to a concentration 
5 of 750 nM. Final reagent concentrations were: [Elastase] = 25 nM, 
(N-succinyl-Ala-Ala-Pro-Val-p-nitroanilide] - 19 mM. 

Urokinase:.. Urokinase activity was assessed as the ability to hydrolyze 
N-CBZ-Val-Gly-Arg-p-nitroanilide. Substrate solutions were prepared at a concentration of 
100 mM (100 mM < K„ =^ 1 .2mM) in assay buffer. Final DMSO concentration was 4.3%. 
1 0 Purified human kidney urokinase was diluted into assay buffer to a concentration of 1 .2 mM. 
Final reagent concentrations were: [Urokinase] = 40 nM, and 
[N-CBZ-Val-Gly-Arg-p-nitroanilide] = 100 mM. 

The restilts of compounds of the invention are shown in the following table. 
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Table 1 

Assay, JT, (nM) or (% Inhibition at (nM)) 
Eg. No. Thrombin FXa Chymo. Elastase Plasmin Trypsin 



1 53 0@24,000 0@24,000 0@24,000 0@24,000 0@24,000 

5 2 7.9 24,000 14,000 0@24,500 0@24,500 0@24,500 

4 29 7.900 0@79,000 

5 6.0 0@24,600 0@24,600 0@24,600 0@24,600 
8 43 0@56,000 0@56,000 
16 2.0 2,200 0@19,000 4,000 

10 . 24 2.0 2,200 0@18,000 7,600 

30 61 7.600 0@23,500 0@23,500 O@23,500 0@23,500 

38 .51 420 0@20,000 0@20,000 0@20,000 0@20,000 

55 220 2,100 2,300 

71 580 8,700 0@I2,000 0@12,000 0@12,000 0@12,000 

15 85 290 1,300 0@18,000 0@1S,000 0@i8,000 1,600 



Chymo. = chymotrypsin 

The results indicate that the compounds of the present invention are potent and highly 
selective inhibitors of thrombin. 

Having now fidly described this invention, it will be understood to those of ordinary 
20 skill in the art that the same can be perfomied within a wide and equivalent range of conditions, 
formulations, and other parameters without affecting the scope of the invention or any 
embodiment thereof. All patents and publications cited herein are fiiUy incorporated by 
reference herein in their entirety. 
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Is Claimed Is: 



I. A 



compound having the Formula^/: 



WCO-oracovalentbond 
whereR«ishydroge„,aIkyl.axaIkyI,ar,lhydroxvrC. n^. 

Hefs selected from the group consisting of ^^-«»)^' °r carboxyalkyl; 



where C 
is Mrogen. alkyl. 
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R« is hydrogen, alkyl, alkenyl. aralkyl. a»yl. hydroxyalkyl. aminoaikyl. monoalkylamino 

(Ci.,o)alkyl, diallcylanuno(Ci.,o)aikyl or carboxyalkyl; 
R", R". R'* and R" are independently hydrogen, alkyl, aralkyl, aryl. hydroxyalkyl. aminoaikyl, 

monoalkylaminoalkyi, dialkylaminoalkyl or carboxyalkyl; 

or R" and R" are taken together to form -(CHj),-. where y is 2 to 7, whUe R'* and R" 
are defined as above; 

or R" and R" are taken together to form -<CIQ,- where q is 2 to 7.while R« and R» 
are defined as above; 

or R" and R" are taken together to form -(CH^),-. where r is 0 (a bond) or 1 to 7. 
while R" and R'' are defined as above; 

X is oxygen or NR.', 

where R' is hydrogen, alkyl, cycloalkyl or aryl, wherein said alkyl. cycloalkyl or 

aryl can be optionally substituted with amino, monoalkylamino. dialkylamino. 

alkoxy, hydroxy, carboxy, alkoxycarbonyl, aryioxycarbonyl, aralkoxycarbonyl, 

aryU heteroaryl, acylamino, cyano or trifluoromethyl; 
R». R" and R' are independently hydrogen, alkyl, hydroxy, alkoxy, aryloxy. aralkoxy, 
alkoxycaibonylo:^, <^o or-CO^", where 

R* is alkyl, cycloall^l, phenyl, benzyl. 




where R* and R' are independently hydrogen, C,^ alkyl, C^^ alkenyl or 
phenyl, R' is hydrogen, C,^ alkyl, C,^ alkenyl or phenyl, R« is hydrogen, 
C,^ alkyl, Ci^ alkenyl or phenyl, and R" is aralkyl or C,^ alkyl; 

n is firom zero to 8; and 

m is fi'om zero to 6. 



wo 99/26926 



PCT/US98/2518S 



130 



2. A compound of claim 1, wherein C^.,, ai<C,J alkyl. C^,^ aryi, C^, 
cycloalkyl(C,^)alkyl, heterocycle or heterocyclo(CM)alkyi, any of which is optionally 
substituted; and wherein the heterocycle of said heterocycle or heterocyclo(C,^)alkyl is a 5- to 
7-member mono-cyclic, or 9- to 10-membcr bi-cycUc heterocyclic ring that is saturated or 
unsanarated, and contains I to 3 heteroatoms selected from N, 0 and S. 

3. A compound of claim 2, wherein R' is C^,, ai(C, J alkyl, aryl, C«., 
cycloalkyKCJalkyl, any of which is optionaUy substituted by 1-5 of hydroxy, nitro, 
trifluoromethyl,halogen,C,^ alkyl, C„alkeny^C4.,oaiylC,^alkoxy.Q,oar(C,Ja^^ 
aminoalkyl, C,^ aminoalkoxy, amino, mono(C,Jalkylamino, di(C,^)alkylamino, Cj^ 
alkylcarbonylamino. Cj^ alkoxycarbonylamino, C,^ alkoxycarbonyl, carboxy. C,^. 
hydroxyalkyl, Cj^ hydroxyalkoxy. (C, Jalkoxy(C,Jalkoxy, mono- and di- C,^ alkyiamino 
(Cj^alkoxy, Cj.,o mono(carboxyalkyl)amino, bis(C,.,o carboxyalkyi) amino, C^,, ar(C,J 
alkoxycarbonyl. Cj^ alkynylcarbonyl, C,^ alkylsulfonyl, C,^ alkenylsulfonyl, C,^ 
alkynyisulfonyi, C^.,, arylsulfonyl. C.o ar(C,^ alkylsulfonyl, C,^ alkylsulfinyl, C,^ 
alkylsulfonamido. C^,, arylsulfonamido, C^,oar(C,^)alkylsulfonamido, amidino. guanidino, 
C,^ alkyliminoamino, fonnyliminoamino, C,^ carboxyalkoxy, Cj^ carboxyalkyi, 
carboxyalky lamino, cyano, trifluoromethoxy, or perfluoroethoxy . 



where R\ K* and R^are independently hydrogen, C,^ alkyl, C^cycloalkyl, C«.,4 aryl, 
especiaUy Cj.,o aiyl, Cj.,o ar(CM)alkyl, trifluoromethyl, halogen, hydroxyalkyl, cyano, nitro, 
carboxamide, carboxy, alkoxycarbonyl, carboxymethyl, alkoxycarbonylraethyl, or 
cycloalkyloxycarbonyl. 



A compound of claim 1, wherein Het is selected from the group consisting of: 
R* 





0 



and 
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S. A compound of claim 4, wherein R^, K* and are independently hydrogen, 
methyl, ethyl, propyl, chloro, bromo, trifluoromethyl, hydroxymethyl, methoxy, ethoxy, 
carboxamide, nitro, phenyl, cyclopropyl, hydroxy, isopropyl, methoxycarbonyl, ethoxycarbonyl 
and benzyl. 

5 6. A compound of claim 1 , wherein and R^ groups are independently hydrogen, 

alkyl' or Cj^ alkenyl. 

7. A compound of claim 6, wherein R^ and R* are hydrogen. 

8. A compound of claim 1 , wherdn R^ is hydrogen, halogen, C,.s alkyl, alkenyl, 
C3.5 cycloalkyl, trifluoromethyl, or alkoxy. 

10 9. A compound of claim 1, wherein Het is: 




O 



wherein 

R^ and R* are independently selected to be hydrogen or methyl, and 
R^ is sdected from the group consisting of hydrogen, methyl, ethyl, propenyl, allyl, 
1 5 propyl, isopropyl, butyl, R-sec-butyl, S-sec-butyl, isobutyl, 1-pentyl, R-2-pentyl, S-2-pentyl, 3- 
pentyl. S-l-(2-methyl)-butyl, R-2-(3-methjd)-butyl, l-(3-methyl>butyl, R-l-<2-methyl)-butyI, 
cyclopentyl, 2-pyrolyl, 3-pyrolyl, 1-hexyl, S-2-hexyl, R.2-hexyl, R-3-hexyl, and S-3-hexyL 



10. A compound of claim 9, wherein R^ is hydrogen, methyl, ethyl, propyl or 
isopropyl. 
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11. A compound of claim 1 , wherein Z is -SOj- or a covalent bond. 

1 2. A compound of claim 1 , wherein is hydrogen. 

13. A compound of claim I, wherein X is oxygen. 

14. A compound of claim 1 , wherein X is NR'. 

15. A compound of claim 1, wherein R' is hydrogen or C,^ alkyl, optionally 
substituted by one, two or three, preferably one, of amino, monoalkylamino, dialkylamino, 
alkoxy, hydroxy, alkoxycarbonyl, aryloxycarbonyi, aralkoxycarbonyl, carboalkoxy, phenyl, 
cyano, trifluoromethyl, acetylamino, pyridyl, thiophenyl, furyl, pyirolyl or imidazolyl. 

1 6. A compound of claim 1 , wherein R» is hydrogen, methyl, ethyl, propyl, n-buty 1, 
benzyl, phenethyl, 2.hydroxyethyl, 3-hydroxypropyl, 4-hydroxybutyl, carboxymethyl or 
carboxyethyl. 

17. A conqjound of claim 1, wherein R* is hydrogen, C,^ alkyl or C^.^ aryl 
(C,Jalkyl. 

1 8. A compound of claim 1 , wherein 

R'\ R", R" and R'* are independently one of hydrogen, C,^ alkyl, C^.^ ar(C, Jalkyl, 
^6-10 aryU C^.^ hydroxyalkyl or C,., caiboxyallqrL 

19. A compound of claim 1 8, ixdierdn 

R", R", R'* and R" are independeoUy hydrogen, methyl, ethyl, propyl, n-butyl, benzyl, 
phenylethyl, 2-hydroxyethyl, 3-hydroxypropyI, 4-hydroxybutyl, 2-carboxymethyl, 
3-carboxyetlQrl and 4-caiboxypropyi. 

20. A compound of claim 1 , v^erein 

R*. R" and R* are independently hydrogen, hydroxy, C,^ alkyl, C,^ alkoxy, cyano or 
-COjR*, where R*, in each instance, is preferably one of C.^alkyl, C^;Cycloalkyl or benzyl. 
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where R* and are hydrogen, 
R^ is methyl, and 
R*» is bcn^l or rerr-butyl. 

21. A compound of claim 20, herein 

R*, R^ and R* are hydrogen, methyl, ethyl, propyl, n-butyl, hydroxy, methoxy, ethoxy, 
^cyano, -CO^CHj, -COjCHjCHj and -COiCHjCHjCHj. 

22. A compoimd of claim 21, wherein R*, R** and R* are each hydrogen. 

23. A compound of claim 1, wherein n is zero to 6, and m is zero to 4. 

24. A compoimd of claim 23, wherein n is zero to 4 and m is zero, 1 or 2. 

25. A compound of claim 1 , ^^erein: 

R' is C^,o ar(C,^) alkyi, C^,o aryl, C4.7 cycloalkyl(C,^)alkyl, any of which is optionally 
substituted by 1-5 of hydroxy, nitro, trifluoromethyl, halogen, C,^ alkyl, C5.,o C,^ alkoxy, 
C^\o ar(C,Jalkoxy, C,^ aminoalkyl, C,^ aminoalkoxy, amino, mono(C,Jaikylamino, 
di(Cm)alkylamino, Cj^alkoxycarbonylaniinOjCj^alkoxycarbonyUaihoxy, C,^hydroxyalkyl, 
Cj^ hydroxyalkoxy , (C , Jalkoxy (C^ Jalkoxy, mono- and di- C,^ alkylamino (Cj Jalkoxy , C2.,o 
mono(carboxyalkyl)amino, bis(C2.,o carboxyalkyl) amino, C^^u ar(C, J alkoxycarbonyl, C,^ 
alkynylcarbonyl, C,^ alkylsulfonyl, Cj^ alkenylsulfonyl, alkynylsulfonyl, Ca.10 arylsulfony 1, 
C^io ar(C, J alkylsulfonyl, C,^ alkylsulfmyl, C,^ alkylsulfonamido, C^.,© arylsulfonamido, 
Cfi^io ar(C,^) alkylsulfonamido, amidino, guanidino, C,^ alky liminoamino, formyliminoamino, 
Cj^ carboxyalkoxy, C2-6 carboxyalkyl, carboxyalkylamino, cyano, uifluoromethoxy, or 
perfluoroethoxy; 



W099/26«6 

Het is: 



134 



PCT/US98/25185 



o 

wherein » 

Z « -SO,- or a cov.,„, "■'»>^. 
R'* d 

Xisojgrgen; 

nuizeroto6,andmis2eroto4. ' " 



26. 



A compound ofcJairai. wherein 
R'issub^tutedorunsubstitutedarylorandkyl, 




K.R and R' are all hydrogen. 
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27. A compound of claim 26, wherdn 

R' is substituted or unsubstituted benzyl or phenyl. 

28. A compound having Formul?. PTJJ: 



5 




or a solvate, hydrate of pharmaceutically acceptable salt thereof, wherein 
Z' is -0C0-, -CO-, -SOj-, -NHCO-, or a covalent bond; 
R^is: 

10 R°(CH:)t. where k is (M, (R=°)(OR=)CH(CHj)p, where p is 1-4, 

(R'*)iCH(CHjX, where k is 0-4 and R^ can be the same or different, and wherein 
(R°)i can also be a ring subsdtuent on CH represented by C,., cydoalkyi, C,.,, bicyclic all^l, 
or a 5- to 7- membered mono- or 9- to 10-membered bi^clic heterocyclic ring vAdch can be 
saturated or unsaturated, and which contains from one to three heteroatoms selected from the 
15 group consisting of N, 0 and S, and 

R°0(CH2)p wherein p is 1-4; 
R° is hydrogen; phenyl, unsubstituted or substituted with one or more of C„ alkyi, C,^ 
alkoxy, halogqj, trifluoromethyl, hydroxy, COOH, or CONHj; naphthyl; biphenyl; a 5- to 7- 
membered mono- or a 9- to 10-membered bicyclic heterocyclic ring which can be saturated or 
20 unsaturated, and which contains from one to three heteroatoms sdeaed from the group 
consisting of N, 0 and S; alkyl; C,.^ cydoalkyi, or C,.,, bicyclic alkyl; 
R'* is hydrogen; alkyl; C,., cydoalkyi, or trifluoromethyl; 
R*, R' and R' are independently hydrogen, hydroxy, or cyano; 
R". R^^ R^ and R" are independently one of hydrogen, C,^ alkyl, Cj.,, carboxyalkyl 
25 . or hydroxyalkyi, or R" and R" are taken together to form -{CHj),-, where y is 2 to 5, 
while R** and R" are defined as above; or R** and R" are taken together to form -(CHj),-, 
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where q is 2 to 5, while R^^ and are defined as above; or R" and R^ are taken together to 
form -(CHj),-. where r is 0 (a bond) or 1-4, while R" and R" are defined as above; 

R^* is hydrogen, allcyl or C^.^ aryl (Cj JalkyI 

X' is O; 

n is firom zero to 4; and 
m is zero to 2. 

29. A compound of claim 28, wherein Z is a covalent bond or -SOj-. 

30. A compound of claim 28, wherein R^ is R^(CHj)b (R^)jCH(CHjX, phenyl, or 
(phenylVCH. 

31. A compound of claim 28, wherein R^ is C,^ alkyi 

32. A compound of claim 3 1, wherein R^ is meth^. 

33 . A compound of claim 28, wherein R^ is hydrogen, C,^ alkyi, or benzyl. 

34. A compound of claim 1, wherein 

is phenyl, benzyl, 1-naphtylmethyl, 2-naphth>4methyl, pyridyl, pyridylmethyl, 
quinolinyl or quinolinylmethyl, any of which is optionally substituted by 1 -5 of chloro, methoxy, 
methyl, trifiuoromethyl, cyano, nitro, methylsulfonyl, amino or dimediyiamino. 

35. A compound of daim 1, wherein 

R^ is 8-quinolinyl, S-methyU8-quinolinyl, 8-quinoiinylmetfayl, S-methyi-S* 
quinolinylmethyl, 4-benzo-2,l,3-thiadiazolyl, 5-chloro-2-thiophenyl, 5-chloro-l,3-dimethyl-4- 
pyrazolyl, pyridyl, isoquinolinyl, pyridylmethyl, isoquinolinylmethyl, tetrahydroquinolinyl and 
tetrahydroquinolinylmethyl. 

36. A compound of claim 1, wherein m and n are each zero and R", R", R" and R'^ 
are each hydrogen. 
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37. A compound of claim I, which is one of: 

3-benzylsulfonylanuno-6«methyl-l-[(2-guanidinooxyethyi)aminocarbonyimethyi]-2- 
pyridinone; 

3-(3-methyIphenylsulfonyI)amino-6-methyl-l[(2-guanidinooxyethyl) 
5 aminocarbonylmethyl]-2-pyridinone; 

3-ben2ylsulfonylamino-6-methyl-l-[(l-(l-guanidinooxymethyl)cyclopropyl) 
aininocarbonylmethyI]*2-pyridinone; 

3-(3-chlorobenzylsuIfonyI)amino-6-methyl-l-[(2-guanidinooxyethy]) 
aminocarbonyimediyI]-2-pyridinone; 
10 3-(2-todobenzylsulfonyl)amino-6-methyI-l-[(2-guanidinooxyethyl) 
aminocarbonylmethyl]*2*pyridinone; 

3-(2-chlorobenzylsulfonyl)amino-6-methyl-l-[(2-guanidinooxyethyl) 
aniinocarbonyImethyl]-2-pyridinone; 

3-(2-bromobenzyIsulfonyl)amino-6-methyl-l-[(2-guanidinooxyethyI) 
15 aminocarbonylmethyi]-2-pyridinone; 

3-(3-nuorobenzylsulfonyI)amino-6-methyl-l-[(2-guanidinooxyethyl) 
aininocarbonyimethyI]-2-pyridinone; 

3-(4-chlorobenzylsuIfonyl)amino-6-methyl-l-[(2-guanidinooxyethyl) 
aniinocarbonylmethyl]-2-pyridinone; 
20 3-(2-chloro-6-fluorobenzylsulfonyl)amino-6-methyI-l-[(2-guanidinooxyethyI) 
aminocarbonybnethyi]-2-pyridinone; 

3-(2-fIuorobenzylsulfonyl)amino-6.methyl-I-[(2- 
guanidinooxyethyl)aminocai1>onylmetfayl]-2-pyri 

3-(4-fluorobenzylsulfonyI)amino-6-methyl-l-[(2-guanidinooxyethyl) 
25 anunocarbonylmethyi]-2-pyridinone; 

3-(2,3-dichlorobenzylsulfonyl)amino-6-methyl-l-[2- 
guanidinooxyethyl)aminocarbonyimethyl]-2-pyridinone; 

3-(3,4-difluorobenzylsuIfonyl)amino-6-methyl-l-[2-guanidinooxyethyl) 
aminocarbonylmethyl]-2-pyridinone; 
30 3*(2,4-dichlorobenzyisuifonyl)amino-6*methyI-l-[(2-guanidinooxyethyl) 
aminocarbonyhfnethyl]-2-pyridinone; 
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^-(3,4-dichiorobenzyIsulfon 
3-(2-niel»yibe„2y|5„|f^ 

3-(3-chlorophenylsuIfonvnam- 
3.(4.me,l,oxyph„yi5„,f„ , 

3-(3-bromophenylsulfon n 

3-(4-methy|phenyIsu|fonvJ)«m- . 
-»^ocaH,ony,.ethy,J.2.pyHdi„,„^^ '■""'^'-^^^.guanidinooxyethy,) 

3-(4-ethy|phenylsu|fonvna • 
'■<'-"'«Mphe„yls„if ,v . 

3-(3-m.thylph.,y,,„,f„ ^ ■ 

• ' -f2-guanidinooxyethyl) 

■»-(3.methylphenylsulfonynaminn-< . ' 
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,,,i,^„ylnKM-2-W*»™^ „.lhvl-l-l[2-N"-(3- 

5 ^phannaceudally acceptable »tetb«of. 

„ .pha™ac«»ic.con,pos«.»fb,i,«.ingpn»«*sisi..n^ 

■ ph«»ce«ically«cceptabl.can.rord,lu«t 

3,. Theph«™«^»'^=*''™°f'*'»'^"''^"'™^°'"" 
,0 c».pounde»cdv.t.W*k.»JP»Hlik.proK«. 

^^of«ngpc«.o.,sb,a.n«™.aLc»^ 
iMinnialicomposilionofchiiiiSS. 

A™e.hoaor.e.i„,pa«.««.*-'°--^«^^^ 

composition of daim 38. 

« An^hodoth^Hi.g.ta^nbb.U^ucedp.au^.gir.1^ 
^.pi.«^----"-"--'"'-^°'""" 
„. A^ro,W*Wn,*on«n»«codc«-^ 

20 compound of clMti I. 

„ ,^ft.«»™8fcnn«i»ofb.oodpb«.-=8^ 
a*tag .0 blood . compound of data 1 . 
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46. A method for inhibiting thrombus formation in blood comprising adding to the 
blood a compound of claim 1. 

47. In a device used in blood collection, blood circulation, and blood storage wherein 
said device includes an effective amount of a thrombin inhibiting compound or macromolecule 
as an anticoagulant, either embedded in, or physically linked to, one or more materials that form 
the structure of said device, the improvement comprising employing as said thrombin inhibitor 
one or more compounds as claimed in claim 1. 

48. The device of claim 46, wherein said device is a catheter, blood dialysis machine, 
blood collection syringe, blood collection tube, blood line or extracorporeal blood circuit 

49. The device of claim 46, wher^ said device is a stent that can be surgically 
inserted into a manunal. 

50. A process for preparing an alkoxyguanidine compound of claim 1, comprising: 
reacting a compound of Formula DC: 



where R\ K\ R^ R", R", K'\ R", R^ R^ R\ n and m are as defined in claim 1. and 
R^' is hydrogen or R^-Z-, where R^ and Z are as defined in claim 1, and 
provided that R', R^ and R^ are not hydrogen. 



H2N 




or a salt thereof- with a compound of Formula X: 




INTERNAnONAL SEARCH REPORT 



Mmt, M AppMcabon Mo 

PCT/US 98/25185 



A. ajkSSmCATION OP SUBJECT lUTTCR — — — ^ ' 

IPC 6 C07D213/75 C070213/74 C07D409/12 C070401/12 A61K31/44 



Accopfling to Irtomational Pat>m Classifieation (IPC) of to boih ttufanai '^'^^^His^ otI IPC 



B. REIDS SEARCHED 



Minffmvn oocunwnuiion MAiched (ftawtirition symm 

IPC 6 C070 A61K 



OocunMOaiiofl Maiawd oOMf ran oviinMn doeunanuoon M m* wMni M sutfi 



COOCmCIITS CONSiOEREO TO 8E RELEVANT 



C t u get f OttOenoldOGuniMmmirMicMiea MwmwprepriaiKoiaw 



RtlwMtDclwnNa 



WO 97 30708 A (MERCK & CO INC ; SANDERSON 

PHILIP E (US); LYLE TERRY A (US); VACCA) 

28 August 1997 

Cited In the application 

see claims 1,9-16; examples 

WO 97 01338 A (NAYLOR OLSEN AOEL M ;OYER 

DONA L (US); FRALEY MARK E (US); DORSEY) 

16 January 1997 

cited in the application 

see claims 1,15-19; examples 

WO 96 18644 A (CORVAS INT INC ;TAHURA 

SUSAN YOSHIKO (US); SEMPLE JOSEPH EDWARD 

(U) 20 June 1996 

Cited In the application 

see page 1, line 1 - line 12; claim 1; 

examples 



1.28, 
38-50 



1.28, 
38-50 



.1.28, 
38-50 



j Furthtr doeunwnts am itst«d in tht continuation of box C. 



ID 



Sp«aii castQonM o# dl«d docuMna : 

*A' OoaaTM defining m«9an«raistat* of m« ait which is not 
contidMvd to M of paiticutar r«l0vano» 

.^E' aaftiar dMURMflt out pufiimd on or aftor mo intarmtional 
fifing dito 

V doeuTM wtiict) may throw ootm on pnonty daim(8)or 
which it crtM to otiabliah cho ptAlicnon dato of anetfMT 
citation or otfwr spoon raaaoniw ip o ca iod^ 

"O* doouHM (oforhng to an oral Oisdosuro, uso. axhbibonor 



latoroocumantpiAtehodaffartho imamaiiortti filing data 
orpnomydataandnocinoonmciwiihtna appacattonhu 
l^toaidawiahrtthaprinc^iaofihBoiy undMiyingtna 



"P* doctfnoftptMhodpnortothoimomaiionai filing data out 
latar than tha pfMy data cfatmod 



"X docunofVolpajticiiarrttevancoMhoctaimM) Invanifen 
cannot tMconsidarod novo! or cannot bo consiOMOO to 
nvoivo an invanoM «ap whan tha dOGumora is taksnalona 

•Y- documanofpameuarmiavanoactnactaBnad inwartion 
cannot baconsida«ad to mvotvo an imontNa «ip«nanma 
doaanrtacombinad w Uh ona or mora othaf suchdooh 
manca^ suen oonMatfan baing Qovioua to a pamnskilad 

oocumant mwTtMf of tha uma paM famiy 



Oata of tha adualoefflpiation Of tha ovamational aaaich 



6 April 1999 



Data of mating of ma Intamaoonal saaren lapoit 

14/04/1999 



I maiing adonaaa of tha tSA 

Ettfopaan Patoni OfRoa. P.S. 5818 Patandaan 2 

r^-2280HVRI|iwijk 

Tac («ai*70) 34(V204a Tx. 31 01 apoft 

FaJC (♦31-70) 340-3018 



AtAmiBid ofHov 



Bosma, P 



Foon PCXrOAQIO (saoM a«Mi) iJk^ 1 98Q 



INTERNATIONAL SEARCH REPORT 



ln...nailonal applicafion Ma 
PCT/US 98/25185 



Box I Obsefvatlons wher certain daims were found unsearctiabte (Continuation oi ittfn 1 of first sheet) 
This International Search Repon has not been estafaUshed in respect of certain claims under Artid* 17(2)(a) for the lotJowing reasons: 

1, \T] Claims hJos.: 40-46 

because they reiaa to subjeo matter not reaured to be searched by this Authcnty. namely: 

Remark: Although claims 40-46 

are directed to a method of treatment of the human/animal 
body, the sear^ch has been carried out and based on the alleged 
effects of the compound/composition. 

2. Q ClalmsNoa.: 

because they relate to parts of the tntemattonat Appfication that do not comply with the prescribed requirements to such 
an extern that no meartingful im e mat io na i Search can be carried out specifically: 



3. [_] Claims Nos.: 

because they are dependem daims and are not drafted in accordance with the second and If^rd sentences of Rule 6.4<a). 

Box U Ot)servations where unity of invention is lacking (Continuation of Item 2 of first shoot) 

This International Searchmg Authority found multiple Inventions in this iraemaiianal appfication, as Idllows: 



1. I I A3 aO required additional search tees vveretirnely paid by the applicant this Internatio^ 
< — ■ searchaoie dam. 



2. rj As au searchable Claims could be searched without effon justifying an additton^ 
ot any additional fee. 



3. I I As only some 01 the required additional search fiees were tirnely paid by die applicant this inters 
1—1 covers only those dans lor which fees were paid, specifically ctaitns hlos.: 



4. No required additional search fees were timely paid by the applicam. Consequentiy. ^ 
rsstiicted 10 the iri>«ntion first meritforwd in the daims; it is covered by dam 



□ 
□ 



Remaifc on Protast 



Fomi PCT/ISA/210 (continuation of first she« (1)) (July 1998) 



The additional search fees were accompanied by the applicanrs protest 
No protest accompanied the paymem of addtional search fees. 



INTERNATI 


ONAL SEARCH REPORT 

mttofi on pMMi iMIy n«BbOT 


M»rr -utAppaeaOontto 

PCT/US 98/25185 


Patent dmonem 
cilBdinwaRtirapoft 


PubScation 
datB 


Patent lamily 
menitefts) 


Pubficaton 
data 


NU 9/J0708 A 


28-08-1997 


AU 2127497 A 
CA 2245811 A 


10-09-1997 
28-08-1997 


WO 9701338 A 


16-01-1997 


AU 6391796 A 
CA 2224437 A 
EP 0835109 A 


30-01-1997 
16-01-1997 
15-04-1998 


WO 9618644 A 


20-06-1996 


US 5656645 A 
US 5658930 A 
AU 693636 B 
AU 4424896 A 
BR 9509994 A 
CA 2206400 A 
EP 0804464 A 
HU 77888 A 
JP 10510539 T 


12- 08-1997 
19-08-1997 
02-07-1998 

30-12-1997 
. 20-06-1996 
05-11-1997 
28-09-1998 

13- 10-1997 



Pom PCT/BAOIO (pMM toniif ma0 iJktfy 1903) 



V 




